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| 1. HOW CAN YOU USE THIS MANUAL? s
] - -;'Introduction'- s o

s - &

. Th1s manual has been prepared for you to use 1n your workshop It will <
try to he]p you: : . : : "

1. Learn more about two important areas of 1ndustr1a1 eng1neer1ng--work

- s1mp11f1cat10n and product1on standards, '

2. See. how to apply th1s knowledge to prob]ems found in most workshops, _ S
. sand . _ . .
3. Find ways o, idprove your own workshop R -
You may be a leadman 1ead~worker, or crew 1eader a work superv1sor or i ‘g.
. foreman; a department or sect1on supervisors; a'product1on or workshop supervisor;
- an operations manager-or plant manager. Or yOU'may be -the workshop- director,
execitive director or general manager. - No matter what your job, you have some.
resoons1b111ty to establish ways in which work shall b2 done;, So this manual *©
is for you--the person who selects and contrels—hew—other_people_do_theln_work

¢ It doesn't mattershow many peop]e Took to you fer ‘Yeadership. - The know]-
edge and techn1ques of work sigplification and*product1on standards are the same

. of courrsé, the: higher your ran¥® in your organ1zat1on the greater your opportunity

“to- set the stage and. encourage—-even requ1re--good prapt1ces in work s1mp11f1cat1on
and product1on ‘standards. : , _ .

, Even 1f you superv1se on]y two or three others you can see that .their work .
s done in the right way. In fact, as a. first line supervisor, you will often have
the best opporgtunity to demonstrate that the,techhiques of work s1mp11f1cat1on
really do work- - , . N _ _ Y
. ‘Q ° - B [ 5 )
In some p]aces in th1s manual, you w111 notice that facts or ideas are num-

bered ‘and listed in-.outline form. This is intended to make it easy for you to

" get the main points quickly. But this calls for a few words of cautian. Remem-

. ber, in normal reading you skip over some words-@d phrases to get to the author's

- jdeas. In outlines, however, extra Words which give flavor are eliminated; only.
. the corg points remain. .So you should read the outlines sTowly, carefully--per-. .
haps twice or even three times. Thrink ‘of How these ideas relate to ideas or facts  '»
~ .you already Rnow. You w111 thus supply the rea]~mean1ng to enrich the frame pro- .
- V1ded by the outline. -. - , , .

: As you read this manual, not1ce that a question appears at- the begrnnlng of .
 each section. We all tend to Tearn better when we are seeking answers to questions.

~ Each of these questions is asked in the hope that you will- say to yourself, "I .

want to know...." When you came tos the beginning of this seet1on for example, .
you might have sa1d to yourself, "I want to know the ansyer; how do I use this A
manpal?" So on each page you will® find materials--facts, ideas, coﬁcepts--wh1ch-
answer the, question asked at- the sbeginning of that section. .

‘. .
N ' - £
. . )

Y 2 .. ' o : 7



2. wH'AT ARE THE COMON GOALS OF REHABILITATION'AND. RRODUCT_ION?- =
. ’ . . . ‘ *

| The title of this manual ”Product1on Improvement in a Rehabilitation ¢
. Workshop, " mlght iply that to improve production in such workshop, special .

A\

techniques are needed. .That's not %0. If you study the elements busine€ss %'-

+fifds essential for succéss, you will find that the same elements are needed

for a workshop td succeed in its Job of rehab111tat1ng people for work. e
Aside. from the e]ement of luck both the successful bus1ness and the
successful workshop need . . ST
&, . o !

"f;n1; Mature Teadersh1p--a'boss who is stable and grown'up emotional1y )

..

2. A c1ear sense of direction--for if you don't know whére you are go1ng,

any road will do. .

3. Adequate f1nanc1ng--1nsuff1c1enﬁ?cap1ta1 is ma@n1y respons1b1e for the |

fact that 80% of all new businesses disappear within five years.

»

4. Intelligent, construct1ve superv1s1on--foremen who know and understand‘

~the. human factor L : _ S S S

.

o 5. A modern, weT] ~equipped phys1ca] p]ant--work1ng cond1t1ons aﬁd too]s
- should contribute to the product1on process, not hinder it. :

6. A businesslike work atmosphere--real work - can be. done’ ne1ther in a gr1m

dungeon nor a country club.

.d7. Good work meéthods-~use of the "better way" in .material handlwng, JOb
- layout, and laborsaving J1gs and fixtures,. .

- 8. Performance standards-~time standards for product1on workers, and
satisfactory performance measures for c1errca1 workers and staff.

9."Adequate records—-of productmon, payro11 expenses, sa1es, 1ncome
- and personhel. r

: 10. Real cemmun1cat1on--between workers, staff and admwn1strat1on
.11, Understand1ng of the mark2t~-1//wh1ch the company s products are son

v Although there are bisiness:® firfis which lack some of these elements- and |
still appear to operate prof1tabﬁy, their chance for long-term survival. is,
-Ssubstantially lowered 1f enough of the e1d§i: key. elements are m1ss1ng :
_ It is hard to f1nd any e1ement in this

shop can do w1thout

Because good work methods and performance standards are frequentJy ne-*

“glected in workshops, they are the focus of-our attentjon. in this manual. But ﬂ, .

here are somé additiondl reasonsfwhy: thesg" subJects be]ong 1n any. tra1n1ng
progrgm for workshop personhel:
1. Deve1opment of work methods through work - s1mp11f1cat1on 1s often.a
* means of evaluating or helping the client in his workshop’ exper1ence

Work® s1mp11f1cat1on is specific, concrete and demonstrable.

3. 'work s1mp1nf1catlon is ‘more eas11y cbntr011ed than same of the other
e]ements prev1ous1y listed.

\ .

. Qe

} o
ist which a rehab111tat1on work- -
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. 3. B:écause 1t uses*an ana]ytm!] approach work s1mp11f1cat30n ceﬁ]ead
R e to improvements 1n other areas: of’ workshop functlon. ’ .

s e '5‘_.'. Intar\est in work smphﬁcaeﬁ'on must be rengwed pemodmaﬂy even by
o L thDSe who' have had formal trammg or expemence- in 1t : —
: . t

.

, , - 6 /Faw product‘non standards can. be eStabhshed on]y after good work.
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o .3. ARE THE'ATMTUDESJOF_'PEQPLE TONARD_CHANGE IMPORTANT?

S Bef e we Jook’at a person's att1tude toward change, we should Took at
: ' what “the ondlnary worker ‘wants from his JOb : :

1. 0P ORTUNITX,to e doing something useful” from h1s poxnt of view.
2. RE OGNITION of self worthyand of . h1s accomp11shments

I 5 rBELQNGING or. the fee11ng that he is a part of a group w1th wh1ch he
S .-1dent1f1es

e o Y4, SECU&ITY or - the- ab111ty to p]an ahead w1th conf1dence so far as JOb
S . retentwon, f1nanc1a1 ob11gatlon etc., are concerned

/-

.“ .
.what a worter does in his Job does not a]ways g1ve him.what he wants from
. the job.  But .he.-ddes: try to gain as much opportunity, récognition, beJonglng.
and secyrity as' he can-. Hence, whenever changes are suggested, "his usual reaction
is to ask: what will I gain, what will I lose from this. He will look with sus-
.picion on most new ideas. To counter. this normal ahd- natural. resistance to
. change, the worker must be. helped to feel he w111 gain someth1ng, or will avo1d
1os1ng someth1ng \ . _ . T B SR

Res1stance to Change may be a ‘symptom of _ ¢ T '
1. Resentment of" cr1t1c1sm-—whether or not cr1t1c1sm was 1ntended
- or implied. N e :

2. - Fedr of'rthe unkmown--a threat tom‘écumty of job, income, status
3. 'Ego 1nvolvement with present or old’ methods B |
4. Natural pgrsxstence of established habits. - o ' . *
5 A concealed attack on a superV1sbr who is not accepted f [

\_\_,,c

‘ Problems wh1ch might be encountered from workers when meehods are changed
include: .“ . o . A

1. Slowdowns, s]ow to Tearn new ways .

2. Won't use ndw methods - o . ]

3. " Sabotage of new method | . | ;

4. Complai thak new method is t1r1ng o R i.. v $

5., -Comp]aig that they will have to work harder .

r 6. Increases in other grievances LI P e hﬂ
. 7 7._*Comments that new methods will work people out of the1r JObS oo
/ 8 Comments that rates’ w111 be cut
. . _Reasons for the problems wh1ch may arise when methods are changed

' 1. Fear of the unknown:
2. Fear of 1os1ng JObS

\

3. D1strust of manaqement
14, Fa11ure 4o’ understand What work s1mp11f1cat1on really is .
5. Lack.of information about new method

6. A fee11nq that the new methods make them Tess 1mportant A
. ?.,- . M . . . _‘ EI -.::..' :
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A person ‘s attitude toward the changes you suggest will,’ more than any *

other factor, determine whether.or not they are accepted and adopted. Securing

- -a favorable att?tude from your worKers or your boss is as important as the worth'
or value of the! .change itself. . A poor attitude can render the best idea for
change worthless. A good att1tude toward change howeVer,, can utilize almost.
any 1dea and produce 1mprovements in excese;pf the or1g1na1 value of the idea.

Y

- A, CAN THE NATURA RELUCTANCE T0, ACCEPT AND ADOPT. CHANGES BE OVERCOME? : v

ways to overcome roblems. and ga1n emp]oyee aageptance of hew methods _.f

.

1. Give information -~ ° | - L - e

“Why methed is being used . - S

How it will work - N R
! , When it will go into effect e S - 342 -
) : { who lho will be affected B - S BN

k3

: Nhere will it be put into effect _ - -
e ———-——fhat s to bechanged S ‘T ‘

2. Get p t1c1pat1on L o « e

b " ¥n plaming stage and test1ng stade - .
, . o So11c1t suggestions

Provide time for questions | . . ’ .
3. Prov1de training in the use of the new methods o 4
4. Use tact:.. S -
Keep1ng peop]e informed and treating opportun1t1es for them to become ' .i -

~involved in f1nd1ng and selecting changes which affect their work will vir-
tually assure that yqur improvements will-be accepted. .
You will also find that the employees who report to you have many 1degs
which can 1ead to beneficial changes : ~ .
The secret in both cases is to reéognize that the word your“.is three-
fourths "our.” An émployee can take a very_dim view of ' your changes, but, he
has much at stake and will work hard for them when*fhey are our" changes,

]

To make. effett?ve dse of work_ s1mp11f1cat1on you need SUperv1sors who: .
1. Get sat1sfact1on from innovating . . _ R o |
2. Gain the 1nvo]vement and interest of the1r workmen : -
3. .W111 teach and demonstrate . . :
4. Wil1 follow-up to be sure changes are understood oS
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A i,HON-C_AN A QUES_TIQNING ATTITUDE BE DEVELOPED?’

_ Qeome ‘who are SuccessfuT in using e1ther a common sense or the formal _
systematic approach to work simplification have characternstlc ways of" thinking.

_ o ‘ . .
~ The state of mind réquiréd includes: - _ ’*\\\
l;_'Be11ef that there is a]ways a better way to.do a job

. 2. -KR@W]Edge that the "one-best- way“ 1s never ach1eved S

3; Rea11zat1on that the theOry and techn1ques of work s1mp]1f1cat1on
' vean be applied {0 almost any job or process

_ \§\'; Possess1on of the va]uable tools of cur1os1ty, quest1on1ng, and
T 1mag1nat1on

5. Att]tude that noth1ng 1s sacred about the present methods being used

.b'

-

#hen_you "have a wiilingness tq_be_crlrlcals_you_ane_ready_to_embank_cuL_*4____“_~_.,

,ﬂ work simplification. "Critical" as, ‘used here is. a constant looking for ways -
_ _things can be done d1fferent1y, not the destruct1ve, fault- f1nd1qp kind ° :

. associated with crit1ei$m " R »

Y

As Kip11ng sa1d o )

N : "I keep six honest, serv1ng men ;
o .. . They taught me aM I knew.

. " . Their names are what, and why and when,
- And how and where and who."

of- K1p11ng s inquiring men, "Mr Nhy" usually does the best ‘arid most

- product1ve quest1on1ng . o | L
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« 5. WHAT ‘IS WORK SIMQLIFIéATIoN?' R

¢

- The def1h1txon of work s1mpJ1f1catxon is the organ1zed appl1cat1on of
common sense by everyong to eliminate waste of any k1nd--of time, energy, -
materxa]s space or equipment. _ :

- You don't have to be an eng1neer or .expart to know that a workman taking
12 steps to get material. is wast1ng both- t1me and energy 1f the material could
be 1oeated c]oser. -l - ,

5 -

But work s1mp11f1cat1on has been developed as a tool of product1on It.1s

-~ : N

a system of flnd1ng better ways to do work and of putt1ng the better ways into ..
eff C e g ‘ o . S
Work s1mp11f1cat1on can be used in all types of: work problems. It is -

equa11y suited to the production }ine of the workshop, the warehousé; the office;
or even in our homes in the k1tchen, taundry, bathroom or dress1ng ‘room. It
can be very simple or extnpme]y complex. i

* . . X - ‘

% e e

"In summary, work S1mp11facat1on seeks to : ' ‘ S e
| 'Keg Word

1. Reduce the effort requ1red s --easier 9 -

- . Of workers . ’ o v *

2. Improve ‘productivity _ ~-quicker - )

3. E1iminate waste - . N _--cheaper - '

The Dr1nc1p1es of ‘work s1mp11f1cat1on include: =~ ¢ o

1. Productlve activities are'stressed. Non- -prodictive act1v1t1es shou]d _
he eliminated.or reduced to a m1n1mum ‘ .

2., @ smgoth flow of activity shou'ld be 1a1d out from operatwn‘to e )
peration in a process, or a balanced pattern arranged for an operator L
af a work place. - - - R

g 3; Act1v1ty should be as s1mp1e as poss1b1e~~avo1d the Rube Go]dburg wqy

- '41 art1c1pat1on of the people involved can be best secured by .
‘ a. Prepare’ their understanding of work s1mp'l1f1cat1on in advance o !
. {b: Give them suff1c1ent "know how". to-apply it to their work

' -'-i c. Stimulate their 1nterest, initiative, and 1magwnat1on by showing

and dramatizing results. Syuch part1c1pat1on should lead to \
- entHusiastic- cooperation

5A. | WHAT ARE THE ADVANTAGES AND DISADVANTAGES OF WORK SIMPLIFICATION7 1‘ - .

Advantages _ . - o - ' ) ‘
- To'employees: - < : | B B
1 Sa§ev work ' _

Leds. fatiquing work.

3. Less boring work, ’ ' ' - oy
4. Improved morale ° v J . .
5. (Often) h1gher wages due to 1ncreased product1v1ty /|

.
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iﬁ\uorkshop <t e ‘ *

Reductwon of waste and’costs -+ ‘ﬁ

E T

2. Increased productivity . ;
- 3. - Improved quelity of products manufactured
4. Improved customer service
5. Development of a climate which is ‘more recept1ve to chagge
6. Assists development of an anaTyt1ca1 approach to problems
7. Eliminates bottlenecks
8. A systematic and orderiy approach w1lﬂ y1e1d better resu]ts ‘than
a haphazard or inspirational approach T o
9: Yields up-to-date competitive work methods .
10. . Improves rehabilitation results through. better and more emp1oyab1e
work skll]s of clients . . = 7 ‘
To supervisors: R L ak '
) 1. Your job:becomes easier as the morale of your geople improves
- 2. You have better relations with your people _
v 3. Standard1zat1qn of methods gives you md%e time to deal w1th the

human problems on the job-

4.. You get personal saitisfaction from 1ead1ng an. effect1ve team
5. You have pride in a, job well done :
6. It adds mterest,and challenge to you™ work
7. 'It helps make your Job more secure . _ o
Disadvantages | Q,f

You must guard agalnst .'

Nork s1mp11f1cat1on can be started in-any of the fol1ow1ng p]aces They *

-Stirring up problems which can't be so]ved due t ortage‘df

1.
work, money, etc. _ : _

2. Calling on already overburdened superv1sors P
3. Proposing changes which will not reduce costs enougb to repay the
: expense of the study and change-over '

. 4. Creating problems with incentive pay systems wh1ch wou]d have to

) be changed
-58B. NHERE-CAN NORK;SIMPLIFICATION BEGAPPLIED IN A WORKSHOP? ,\W’

- - L -
- [

are 11sted in the usua] order of attention:. . i

1. Layout® The 1ocatlons of raw @itzr1a1s, work 'station, and f1n1shed
. products in the plant. . _

2. Material Handling: Distances and equ1pment ﬁﬁf

Sequence: The order in wh1ch the steps or operat1ons are performed

Work Methods How the emp]oyee does h1s JOb maimer of performing
the operat1on .

5. Layout:’ The locations of mater1als, too]s, equ1pment, and jigs 1n the
work stations. | '

>

%

[e
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R L AR o ' . . ) /ﬁ
oo - 6. Equipment: ﬂsed 1n product1on AR b Vv
D 2 ‘ Product Design: The physical propertxes of the" product spec1— "'- E

f*cat1ons tolerancés, appearance, and funct1ona1 use. . .
RS SN f; -8. ¥}Mater1als Used in the product and.as supolred to’ fac111tate 1ts
— . product1on T . . -

. -~ . * ’ I

LA Lo ' ’ e . A} P
. oF1rst Tine superv1§ors orsfcremen have the1r greatest opportun1f& to N
- influence- the work methpds- and- sequence- of. work operat1ons ‘of, the workers ’
~ 1777 over whom they have conti T .. s . e T
Seal -, s . - SR RN .
' 7;~j¢ ! "Norkshop d1rectors or managers shou]d f1rst 100k to the Tayout- and mater1a1

handling factors. -Then supervisors should be -trained who will carry out work - . P
'.s1mp11f1ca£1on in tﬁeir own areas of respons1b1laty ) . :

r o -

»

sav1ng machinery in workshops for the handicapped is sometimes opposed|by thosé . ;fl N

from the -

Equipment,changes sh&uld be more fnequent]y exam1ned The use of labor
who . thtnk’ they are. doing the cliehts a favoé. Nothing could .be furtheg;

« - truth: Antiquated, inefficient tools in a skilled workman's: hands. -is -syfficient. .~
. in 1tsg1f to_handicap him, When hand1capped clients are“forced to use obsolete o
.equapment, they aré burdened with a-double hand1cap--the1r own and the one. . . . _§‘*

. ;1mposed by the mach1nery (or lack of 1t) - ﬁkﬁx@ _ R S
- ¢ "?{ - nt . . . . \ . : ‘ s

- Product\des1gn and the select1on of mater1als is genera11y up to the R _
: --customer for tontract shops. However, suggest1ons a workshop can -make based . © - v
..on its exper1ence with similar products which’ saves the customen S, money can I ‘
resu]t in a very favorable relat1onsh1p Rt '
: In shops where'pr1me manufactur1ng is car?1ed on, des1gn and.use of tho/most
,_;;__u;;_ﬂsultﬂhlE“ﬁhiﬁrlQJ is_extremely important, since material costs are. two to foor .

. ttmes greater than direct labor- costs on the average o~

. 5C.. WHAT STEPS oo.xou TAKE 70 s;MPLIEY_woRK? <

"}, Select’ the Job to be. 1mproved Jobs wh1ch ' 7» ,"f. ‘~l'.' s
T " Are bottlenecks i o
R bﬁ Involve large amounts of Tabor--inther in one chuhk or a

. repetitive basis
c. Require a lot of walking
d. Have a large proportion of "make ready" and "pyt away” '
‘e, Have workers with considerable amounts of 1d1e time, " 1d1e equ1pment

-/ 2 App]y the elimination appreach ) -
' +a. Ident1fy the overall reason or purpose or. 1ntent\of the JOb
v " Question: Is it still needed?
b. Are there any a]ternat ves? :
¢. Is”there any . dup11cat1

3. }Study the job in detail - S -

" Use f]ow d1agrams, process chants, or operat1on charts as appropr1ate:'
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. . . : | o | ?p e,
R - 4. Quest1on each step of the JOb R . |
. L B a. MWhy is each "do" operat1on necessary? S S ;
I + . b.” Why-are other steps necessa4§? , - ‘ :
Ceae e ... cC. 1What is be1ngrdone--c0u1d 1t be’ e11m1nated done 1n ‘some other K
o _ . : way‘? ' _ -
f . - d. Whege is it done-—why here, could it be done at another placé? T
. . ~e.. YWhenis 1t being done--why riow, could it be done at another time?
i f. Who does”it:-why this person, who else couldedp t? - . -
. - .- g. -How is it bging done--why this way,. what other ways cou1d it / : R
= v -~ be.done? R

."Deve1op alternate proposa]s for improved methods.
~ What quest1ons lead to e11m1nat:on§, espec1a11y of moves and
- 3 storages NN
b. Where, When and Who quest1ons lead to'¢ omb1n1ng and rearrang1ng
c. How questions \fad to improving .

.
«

Ty

6. Seleet the best proposa] o » R o
St a. It s 1mportant to have severa1 thought -out proposa]s '
S e - b. ReJect those which are ‘not feasible- . .
‘ R . c. Compare the remaining:in terms of: _ |
S o ") operating cost changes-—]abor and overhead S 1
) | '2) installation costs ' - T
e - '213) other changes affect1ng qua]it&; personne],'safety;

J}f;< e : : . , production capacity. . .
. oor . Sell the se]ected proposal to management and the workers N 5'

RS

8. ‘Put the 1mprovement {nto effect, - ‘ - | e

the. expected resu1ts

whe

: “Sﬁ.' HQAT ARE THE TOOLS AND TECHNIQUES OF NORK SIMPLIFICATION?

| Nork.51mp11f1cat10n Forms . P ] ) o A

It s 1mportant to recogn1ze the’ funct1on of the forms and- Charts wh1ch
E are used in work 'simplification. They are not essential in making work simpli-
& fication improvements.  In fact, if you have been in the habit of" cont1nuously
_inproving work operations in your workshop, you have undoubtedly been using some
~of the ideas of. work simplification without the specialized charts and forms.
Th1s is not to say that these devices are of no -use. Qu1te the contrary, they
, . have been found over years of use to be of great value in gather1ng and visu-"
. a1121ng information about the way work is being performed in many industrial
production and office s1tuat1ons They are tools which must be used to fash1on
" - - changes. They are not, in themselves, the . end product _ ' :
Y ’ 8§
‘ We sha11 concentrate 'on two of the MOst usefu1 ‘of these forms
o, - 1.0 The’ Flow D1agram - -

et 2. The Process Chart < Y
R T o ' - ' - B
e In add1t1on, three other forms are used 1n more advanced work s1mp11f1cat1on;_
< A]though they will ‘not be explained “in detail, nor Dsed in training sessions w1tn
. . 7 . . . . » (a‘ -“ - .
- ST ‘.‘ . '-',‘1 .-' . e Y LY .“ -— .- . o N _. : ..-
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th1s ‘manual, xpu should know of the1r ex1$tence They are: | .

. .3. The Activity Chart omet1mes called a‘man- mach1ne chart, a mu1t1p1e
: 'act1v1ty (crew) chart,\etc ) whlch shows how 1ong each-is work1ng or
is 1idle. . :

\ ) . '
‘4. Operation .Chart (somet1mes ca]]ed a 1eft hand - r1dht hand chart, an
. MIM chart, etc.) - . ¥

* B, 0perat1ons Process CHart which shows what operat1ons are performed, the
. order in which .they are performed an the po1nts at wh1chﬂnater1a1s v
S are added ' , 4 et R

. ) >
-

Al . L

" . Pr1nC1gJes of’Mot1on Economy

Know]edge of the human body's ab1]1ty to perform work is ca}led
§, Pr1nc1p1es of Motion’ Economy

: v L
- Persona] Sk111s ‘ : ; . P A E

ﬁ

“ Techn1ques wh1ch are. 5upp11ed by you, the. superv1sor, include:

1. “Observation - .
2. Questioning = BN - ' ot
3. Analysis - - N ! ' : .
4. Innovation - °~ . .
' 5.- Selection - *
6. Test1ng

It should be remembered that the use bf these tQp]s a@d techn1ques should
be 1imited to an act1v1ty or work operation which is important.enough so that

even a s]1ght reduction in time requ1red Jor its comp]et1on will be a worthwh1]e '
Denent I:D the WlTKbnup

They' are used to

o \ 1. Exp1a1n a present work method_ : AN
2. Improve a present work method 2 ~
3. *Plan a new process S . )
. < ‘ i
R ¢ ¢ &
&
. a \
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(
! .- b -
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6. . HOW CAN You MAKE AND-USE A FLOW D'»'IA_GRAM? e _' . Co

Ihe fTow dlagram shou]d be the. f1rst device used in ana1yz1ng the over— '
-« all performance of a job, a department, or a section within a workshop; ot of .

'_-_: . . the entire workshop.. It is 11tera11y a-road ‘map which traces the flow of ;
R materials or ‘movemegnts of persons .in the, product1on process ) Us1no 1t helps
' ... .tO p’lnpD‘]t N - L e . W .
| 1y Long’ moves between opevat1ons e a
2. Small volume 1tems or low product1on work areas located .on the most
*~ direet line- of flow coL T _ G N f
. 3. Backtracking. .~ . ¢ S T
- 4. Large volume items or high product1en work areas on long routes
- _+ -or through out- of-the-way corners ' _ . )
5

. Stq@age areas wh1ch 1nterfere w1th material flow. -
¢ } Coe : ’

Mater1a1 hand11ng and the trave] of people pwedom1nate the flow d1agram

cons1dérat1ons N : _ :

e

: The flow d1agram is a sketch of the work area, preferable to scale. It
shows the path-taken and the distances travelled: by the materials or person
be1ng studied. _ ..

, It may be a simple sketch or a more deta11ed drawing like: the ones. wh1ch
“follow on. the n$xt three pages . .. \d :
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: ) Make a flow d:.agram _of your- morning routn.ne nf bathing -
. and drassing involving your bedroom; bathrogm and related clothes
. § « closets, -etc., or 'make a flow d:.agram of activities in setting
* ,the table for a meal in your home or of t:he» preparation of a o
meal in. your kltchen.‘ . - :
- ..'; . . : : ) . '. Hy - ' CC h adee
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e \'GA. WHAT MATERIAL HANHLING ME ’
5 Hand Systems ‘ :

A :'?u. a. , Tote bsxes Ava11ab1e as 3‘rrugated boxes at Tow cost for 11ght
;- _ ° parts or as metal or wooden Doxes.

Barrél. do1ly: A frame W1th casters for use under a stee1 on f1bxe

L.
| Jwe barrel.” o ~ _ . |
) c. Two wheel hand truck: , For fast-mOVing of stacks of.cartonsf'boxes, e
or barre1s >t | — y{/ C e , . e
. : d.” ‘Four wheel p1atform truck For mov1ng 1arger quant1t1es of ca(tons
e YT s or stackable itens which are put on and removed.by hand. |
LT e. Four wheeled, box=1iKe canvas trucks, also made of. plywood %or meta]:f
T For.moving ‘loose, bulk material. wh1ch needs a container w1th S1des
‘. . Filling is easier than empty1ng : . .
“ »
f.. Pallet dolTies: A- frame with rollers which w1]1 hold .a loaded pa]]et ¢
o - but can be’ éasw]y bushed and moved short distances by hand _
Lo g. Pallet.jacks: A wheeled device. to 1ift pallets or skids a few 1ncheSf _
e — off the floor so they can be moved by hand. . . | )
2. Industr1a1 Truck Systems - o -
. i Electric fork 1ifts: To. raise and"stack pallets or skids.. Avail-g . >
: , able in ‘models to be pushed around by hand, powered movement with
‘ " operator walking, or full riding models. Requires -higher 1n1t1a1
* . cost but has 1ower operating cost. Clean and qu1et operat1ng
'b. Bottled gas fork 1ifts: To stac('and move pallets or sk1ds_ Cleaner
- operating than gaso]1ne trucks. ®, zé ’ - g ';'
c. GasSline fork lifts: To stack and move paldets or ekids. Also -
N ~—~-avatlable-to grﬁb-round—or square mater1a1s e]nm;nat1ng—the—need—————-———-
IR for pallets. . _ _ e
" 3. Gravfity Conveyor Systems - , - - IR ;
-, a. Redler conveyors: For 1rregular1y shaped materials. :f.“‘“ . e
-; ~b.- Skate whee] conveyols:- For cartons: or smooth buttomed items. - Also
: . can be used with flat, reusable Boards on which’ materials are stacked
"N« ch Stides: Smooth metal chutes.: - o
: _ d. .Splral chutes: For vert1ca1 de11very W1thout us1ng much space 7
P B Powered Conveyor Systems Co
\ ' a. Reller and skate wheel conveyors comb1ned w1th a dr1ven be]t.
. 2 o " Permits movement along a. level surface. -
' o b. Be]t conveyors: Fol‘mov1n§&pn a Tevél surface or<for up a s1ope
c. Moving chaih in floor or overhead To, which carts .or parts can
5 be attached‘Fo pu11 them around a f1xed pathwag .
5, Stqrage Systems - - - } . ' | )
' E?. Padlets:  Low wooden p]atform usua11y made of 2x4's sandW1ched in
. ) 1" Tumber or p}ywood so. fork ]1ft tnucks can move or stack it. .
SRS v

Y
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. . N -:o.- . _ e .- B ) . - . / N N
e P e 'b. Sk1ds Low- wooden p]atform made of 2x4 s or 2x6's with a top deck.
o .. _  of 1" Tumber or plywood»so either fork ]th trucks or pallet
St S ot jacks cag move 1t . _ .

v " - . ‘Pallet boards:  Sheets of -hardboacd, plywood, or corrugated paper  ~
o - ' board wh1ch—are 1nter§persed between layers of cartons stacked on
-the floor or on.pallets or skids to add stability to the stack.

B ‘Also. used on top of a pallet stack to avenly d1str1bute the wexght
-7 . of another pallet load-which is placed on top. .
~~ . . d. Shelves or pallet racks: 6*”p1pe.and plywood with spec1aﬂ c1amps 3
e . -which allow it+o be easily changed or woved without Toss of
< S materia]s,~of slotted, angle iron and plywood provid1ng easy con-
. o struction and ddaustment of shelf spacing., * ;
& ., : ‘..

St .63 HOM CAN YOU USE-A FLOW DIAGRAM 70 TMPROVE PLANT LAYOUT? T

y..
AN

Good 1ayout requlres
RO .\{. Placing the p_pper equipment ,
r . ' - ,In the right place AR ©
‘ To permit process1ng ‘the 1tem by the best method 2
_ Through the shortestgposs1b]e d1stance
. In the shortest posszb]e twme I
Danger s1gnals of poor 1ayout |

s
1. Congest1on of mater1als or in process assemblies

Excessive work in. process
Long transportation e

3

“Excessive mater1a1 “handTing by sk111ed operators oL _

 Long product1on cyc]es : _ ~ _ c | o | . .
" Idle equ1pment T ; | L |
Types of Tayouts . o ' |

_ : 1. Fixed pos1t1on Mater1a1 steys in one place, too]s. machlﬁery, and
T )/ men, are ‘brought to it. \ o :

2. Process A]l operat1ons .of the/same type are. grouped together

3. Produdt Mathlnery and. work stations arranged in a sequence as needed
for the process1ng or assemb]y of a product

Cons1derat1ons in ]ayout des1gn
P 1. Weight and volume of materla] to be handled.

2
3
4.. Production bottlenecks .
Sy »6
' 7

s

Storage requ1rements Warehouse, at‘work stat1on, surge p1]es . .

. Q re "
- 3. Number of different hand11ngs and available gethods

"

| 4. Sequence and distances of material flow. | ‘ Con
52#£;\“‘5P-Necessary-a1s]e w1dth to accommodate. material hand11nq equ1pment pa]]ets,‘

" _ hand. trucks, etc. = - SV .
© . s, Access for- samp]ing and 1nspect1on ' o I .
-J hi
. T R . ) \ T N _.’, - \':




e .\ // . \ ."\.. "" » : L . . .; :
7. Visual sugfrv1sory controt. i ; . o T

8. Location§ of rest rooms, dr1nk1ng ater., lunch. rooms; etc: |

9, Locat1ons of utilities, compregsed axr.:l1ght1ng,_heat1ng, vent11at1ng,~"'
air cond1t10n1ng, etc.

L

"10; ‘Relationships. to sd"pbrt1ng sethoes
(¢ :shipping and receiving, ete. N e

11. .Adaptability and/flex1b111ty to changes e

) "12. Future agrowth needs. . _
o0 . |

St .13, 1tost of changes. | . .

_-- f'“'t,'.‘

T " L
ESF tenance t1mekeep1nq, et

= . - \. - Ty f
I ) - . N . "? .
e Layout prdblems occur ‘when a subcontract pr manufac ur1ng process is to be .-
-analyzed so floor spdce can be assigned 1n botﬁ the war house. or storage area
_and on the production floor. - >+ _n‘\x T v

PRI
Whs

L 3 The factors to be cons1dered 1nc1ude the:

. 1. ‘materials which are involved -7 . SSReeq T PO

2. machinery to be used Lo :-5-{‘ . .
' 3. work operatiols to be performed - /
k!

.. g_anttty of output required. n tota1 and amount expected from .
each worker . : ;

. 5. ‘methods of material handling to be usedf

o :
f 6. p_oduct1on schedule to be followed { fJ" ’/

' ? Data on-materiats must be provided for‘the:r ;f ,
oA
- | Faw lmxvcr lu]"a ~ . * ‘l s
_ e b. semi- f1hzshed or, f1n1shed ‘component wﬁgch goes to make up a f1na1
- ' | Eroduct in' later assemb1y or manufacturing = . B g.--
' R - c. ‘surge pite of mater1a1s, semi- f1n1shep component or f1n1shed
- product at each WOrk stat1on o i : | E N
d, finished product SRR o : .
. ‘ ) : :
For each of the above forms of mater1aﬁ.the fo?lowing informat1on myst be+”
: supp11ed . _ N . : * U G
o - 1. cubic sizeiof the standard s1zed conta1ner,,usua1 package, or
ST ¢ “individual piece

2. weight of the’ standard contalner, etc. §
number of units of. mater1a1 or product in the standard conta1ner, etc

» S 4. total number of un1ts of mater1a1 or‘product requ1red or produced
= for the. job - : : : ¢

- Y i 5. method of stack1ng or stor1ng 1nc1ud1ng pallet size, if app11cab1e

. maximum. height to stack or number of standard containers per square.
foot of floor space

L]
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Data on machinery must'%nclude for each piece ipvolved: =« = - K
a. its name or description S
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”“5\\ T d. the floor space requ1red by the

e

Cinerbteasd e e amgeaat

.4 b.. the floor space requ1red for 1t : o

vc. the additional.floor space required for mater1a1s wh1ch may
‘e  ©xtend beyond 1t'wh1le in operat1on

. -
¢

operator for safe Operat1on of
- the machine i \ ..

- Data on work o _perat1ons must include thg names or description of each opera—.
t1on to ,

. a. perform processing 0 erations . - | o : LS
- * b. “perform inspections | ) |
4C. package and- pack\the product in preparatfon for sh1pp1ng or de11very

For each of the above operat1ons the. aWOUnt of required floor space must be .

noted unless already covered. under machﬁné?y |
Data-on "the quantity of output must 1nc1ude the fo11ow1ng da{g‘for.each work

operat1on Tisted above: .- - '
, _ a.__hourly or daily. product1on schedule whlch w1]1 meet the requ1red
AL de11very date, _ . :
A expected output frOm a non hand1capped worker in compet1t1ve
' C industry, and - : . : . .

¢, the estimated product1v1ty of each c11ent to be ass1gned to the -/
job for - the work operation he will perform, or e

d. the expected actual output of the clients assigned to the Job _
__for the work operat1on they will perform _

—A wrdnety ofmaterial nanon_g methods are suggested in Sect1on 6A

" The production *schedule establishes the estimated start and completion dates

‘for each work operation. So far as poss1b1e, it permits each\work operat1on to-
: cont1nue un1nterrupted until the entire job 15 f1n1shed '

-

Informat1on and forms. re1ated to a- JOb of wrapp1ng and ohcka$1ng cand]es are
shown on- the néxt few pages.. What material handling methods would you use and
how much warehouse and product1on floor space. will.be required? -Assume that all
the materials for the job are received at the same time. Also, that the finished .

- product will be shipped or delivered to the customer in from oge to three 1ots,
: depend1ng on the workshop s preference. .
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s o < L [o0g Doz -
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‘P 0. No .. - Contact | S
' : v .- -customer °, . workshop
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- . v . 7" . PRODUCTION ORDER - . o
s - | R : . 4ooo. LOo2-.
Job No.. //¢ __ Item No. _Item Name ° C‘QA/QZES Quam:ity /.?aao - &4
| ‘ D o o .\ ' unit
Customer 6’4?4'6"#7‘50 I”‘- + PO No. ‘ Contact e o\
o B cus tomer: .

e . o ﬁorkshop
Fin-i‘sh "ZA Phone oo

Start /17 . .’ ‘ V__\‘ ‘. ....’. : S . ‘ . - - . .. :Y ‘..' _

. schedule - actual schedule  actual DS '
. .Dg§cription: ey - Sepcictivs Labst
AT AL o z 4 -'..:., e 24 »2 DB o1y Z T 2ON ’._a
- PR pﬁgfoﬂ ‘ ‘ i .
Defects (b.y operation no.) . |
y : - '
i : 1

MATERIALS '.PRODUCTION LNSPECTION,
—T ¥ . TStd Prod.| ' —
S R B 'No/ Std N A | /Hour or | * - | Piece Rate/ -Batch S_am AC/
By |. Q |Unit.| Name | Pack |No. ’.Operat@;on . Std Hrs. | Unit | Hourly Rate | Size 'Svi'i RE -
P CM[E. T/ﬁ_/‘y 1 LiRAL /20 1 l.é‘,g - \. -' B
froce| 79 , Celia $00 2 | 246t - - ‘250 I = EREENEE) N X
w0 €3 |Label ‘oo 3 sembls  Box - so E& )
o] on |G s00 | 4 ek Gones 05) s60 . | &5 |
oo | €7 -fg;f;;’g - g00 | 5 |Set-up Carfors 2 V.4 ' J@ . : \.'_‘
foo |4 |Caetpn| as” | 6 L s o
i 1 17 1
. P I U £
8] - . -
. .9 | ' f-
|10 e . o
' 1 | |'End teem i ° -]
L /4y | 6| Pkg & Pack. o ‘MRS .
Equipment & 'l‘ool List -- Work Station Ar‘rangement bn Reverse ' ’
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 Present _ PRODUCTION STANDARDS & ESTIMATES
. Improved Method ' " - : e
PR . E . L0
Yo Date ///c?* Item (’ﬁ’@z £ S
- By Q&JL 5& Sz 2& Ccllqdmne QEAPFJJ Avlclcel pn‘ﬁd Al
Sheet __of ¢ _~» . Based Upon S / . kiddd
- VTSI REIE R B _ —
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o |n | Hes. workeamay | 5 | 6 6 |74 | € | & 1 ~
_{_%_ _ﬁﬁ_No. of Workers s 7 m_w,l_, 1 / / ) /
P e : : 5
L urly Product:.an N S ~ 1.1 Y
> .| 60/m or 3600/5 75 (175 | a2s /0S5 60 | SO
PP RREE S M - -
Actual Time - p 1 S
s | Seconds I CHIVEN IR RN CRN CRN
, Ra'ting %.-.- ~ 2o
¢l ‘ 75 . S0 _
| Normai Time e e N
: “§ (- mg,fmo or ‘
. A . | 1] .
b |a.|Alioegnces
_: - Standard Time - ¢ ‘
1 . N=(n a) /100
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1P | 60/t or 3800/t /00 | 252 | 50 | f6o | — | — ||
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'  PRODUCTION SCHEDULE '
I — 2l
Item No. __ o . schedule
unit .actual -

- schedule ~ Job No.
. - s e NN
| C ftem Name CAAIQL&S . Qty L0000
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7. HOW CAN YOU MAKE'AND USE A PROCESS CHART? | I
. . The - proceSs chart is the most w1de1y used work s1mp11f1cat1on form.. It is”
: prepared after the flow diagram has determined the material hand11ng pattern - .
-and work station locations. The process chart's wide usage is a result of its™
ability to describe the work of a person on his.job (man process *chart), the
changes in an item as it goes through manufactur1ng (material process chart),
. ‘or the processing of a piece of paper or a form through a c]er1ca1 rout1ne
: _(form process chart), to mention a few. : .

| Symbols and def1n1twons have been developed for use on process charts

These include:. . ~— . | |
; A "doing“ Eeratto when an obJect is- changed phy51ca11y or, chem1ca11y,_ S

'ssemb]ed or d1sassemb1ed
de ready" or’ "put away" 'peratxon when an obJect 1s arrange%ﬁ

A tran_portatmon when an ObJeCt is: moved except when the move is a
part of an operar1on -or 1s made by.a worker at his work stat1on‘

An* 1nspect1on when an obJect is examined for 1dent1f1cat1on or checked

for quailty or quaht1ty

A de]ax ‘when conditions do not: peumtt or requ1re 1mmed1ate performance -

. _ . -~/ of the next: operat1on or ‘inspection or storage. . v
‘ R S;;? re;gzgage when an obJect ts kept and protected agatnst onaothor1zed
 The steps in the preparat1on of a process chart 1nc1udes o L '_.“
, 1. Identify the area or- prob]em which 'is to be studied. ‘ | B
2. Choose the subJect to be fol]owed a person, a mater1a1, a product or
o a form B -
- 3. Determine and describe the starttng and stopp1ng po1nt in the manufactur-
- ing or processing process. o o
4, Write a brief descr1pt1on -of each step--avoad the use of “and" to keep )
) ' “from combining two steps. Use action verbs in each Phrase. ‘ ,’3
b 5 - Assign a symbol to each step. - -
6. Record the time taken and distance trave]]ed, 1f app11cab]e /
7. Record the quantity produced, if app11cab]e S
8. Note where problems exist and jot down br1ef 1deas for 1mprovements i
9. Summarize the operat1ons. moves,_1nspect1ons, storages, and delays
43' 10. ConSu]t with emp]oyees befone prepar1ng the f1na1 chart.
ﬁ} L " The qua THE FLOW PROCESS CHART AND How 0 USE IT, may be rented for $9.00
’ for three ys from the Aud1ov15ua1 Center, the Un1vers1ty “of Iowa, Iowa City,

_ - lowa, 52240.

~»

It is an‘Army ra1n1ng film shOW1ng the steps in making flow process charts .
for present and improved operations. The last part of the ‘film shows an animated < » \"
Private Wilbur Brown who uses process: ‘charts to analyze and speed up his shaV1ng
o he can_overceme be‘ing late for inspection. .

Y N « . t
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- _the flow. d1agram in Sect1on 6 is -shown on the next page.

o A mater1a1 process thart on the packaging. of 1nstant coffee as dep1cted 1n.

-The fdlloW1ng quest1ons seem appropr1ate when the flow" d1agnam and process

- chart are exam1ned

1.. Cou]d the bag open1ng be e11m1nated as a separate operat1on and be done ,
. as- a part of- the packaging operat1on2 L S

< *

o
- *\2.. Why is the bag open1ng (step 3) so far from the baq storaqe and packaging

area? » . '

.

3” Should the sealed cartons be stored closer to the sh1pp1ng drea to elimi- -

-+ naté the’ backtracking to the door to the aisle?

4. Cou}d an opening ‘be ‘made in the wall near the sealed carton storage to
aliow the easy movement- of sea]ed cartons toward the sh1pp1ng area? '

”"ﬂ"r : o . _ « o -
- ‘ ) €
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~any important steps

| ‘ » i . e “. ."
7A HOW CAN YOU STUDY THE MAKING OF ﬁ PRODUCT WITH A MAIERIALS PROCESS CHART?

The movie, COFFEE PACKAGING may Se rented for $3.00 per showing. from the
Unxversxty of San Francwsco, Rehab111ta€1on workshop Administration, 2130 Fulton

‘Street, -San Francisco, California 94117. It is an 8mm silent film which shows

an actual packaging operation of instant coffee’in a workshop which serves a ¢
large number'‘of clients who have-suffered-strokes and have good use of oply one
arm or leg. The job réquires that 4 ozs. of the coffee is.sealed in a foil lined .
paper bag. Allowed weight. tolerance is plus about -3-4 grams, minus no grams..

. Twenty-four packages are packed'in the shipping carton. Two @ensities of coffee

are pacﬁaged one weighing 80 pounds per bag and the ‘other 55 pounds per bag.
when in bulk the .coffee can be packed or 1oose,_affect1ng itse dens1ty consgderab]y

. \After v1ew1ng several sequences of the mvie on ¢ e packag1ng ‘you should F\'

" makel a materials process chart for tht jok. This chart should be limited -to each

operation transportation, inspection and delay through which the coffee goes until

, it is\in its final form. Use. the dank chart on page. 29 for your chart. The

point ‘of origin on-the chart will be the storage of the.bulk bags of coffee eight

“feet from the table, even though this is not shown in the f11m Hence the f1rst

on the mater1a1s,process chart w11] bet 3 | -

| 7 1. In bulk bags . |
v ] '-—%# 2. Bag noved to;packagjnggtab1e y

““and you are 'escrfb1ng what happens to you. . Other materials’ such as—the fOTI

lined bag and the corrugated shipping are treated as though they are - the coffee.
too, as'the ¢ ffee is put 1n them

@

- Now, go on,) and compiete the chart end1ng with:

\' _ h | ‘7 In carton ready for shipping |
When you have 1§1shed the chart, compare it with the comp]eted chart that .
follows. Do not expect them to agree exact]y. but be sure you have not omitted

| You are wrong if \you have 1nc1uded any steps on your.chart which degcr1be

s*th1ngs done by one of\the men but not 1nvo]v1ng the coffee

~ As an examp]e, the empty cup moved by the weigher back to the dipper is
necessary but is not doke to the coffee. Remember, the mater1a1 process chart

- should only descr1be what happens to the coffee.

Count the number of operations, transportat1ons, 1nspect1ons, de]ays, and

~storages. Record them in\the sqmmary box at the bottom of the\iorm
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'77B;.'HON'CAN A MRN'PROCESSJCHART-HELP YOU‘STUDYfA JOB?

. N ) . . o ¢
[\ . ) . . ’ » v

‘Now you can look at the ‘same COFFEE PACKAGING film aga1n to make- a.pan
‘process chart for the same job. . “This time you will concentrate on each’ major
action of the men on the job! A]] the men -can be -shown on the .same chart, in-

_ order as their actions occur. - If the individual tasks were. of greater impor-

.-, tance or requ1red more tlme to complete, a separate chart could be made for .

. each man. - T e -
o The poxnt of origin nu11 be the opened bag of. bu1k coffee, and the end po1nt
ﬁ »-;the sealed carton (of 24 envelopes)”in storage. ~ _ '

: . v . 1 . : : AN
The steps on this.man process chart w111 on1y describe those th1ngs which ' ’
. the men do. This is in contrast with the mater1a1 _process chart which covered

: what happened to the coffee .

.g-‘.' , Nhen you have comp1eted your chart. compare it ‘with the ones on pages 35,'36,
= 37 38, .and 39.. - The chart on pages 35 and 36" shows less detail than the one on

‘pages 3? 38, and 39. Both are correct. Your chart shouTd haverat 1fast as much .) o

- detail as on the first chart and no more detail ‘than the second.one fo be use- )
" ful as % process chart, Greater detail would make it like the work s'mp11f1cat1on
- too1 ca11ed an operation chart., . :

‘ ) . o
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=3



. 4."*-\4«\‘»“?‘.‘.-", .!. e - : 7"2 T . . o s\_
present - e - '~ 'PROCESS CHART
+ .Improved Method : o o
T pate_ - subject’ -
By o | |
. Chart # . B Point of "Origin_ o Lo
. ‘. Sheet . of _ - End Point == : _ -

. PIStTTime = - ——
-t in in Symbol}. -~ = - ~ Description ° = Remarks
- £t | Min/Sec} - o - L i '

. . L
s - i . . . d

p——— D e ———

SUMMARY - ~ |PBreésent Method | amproved Metnod | Difference Saved
- | Number | Time Number: Time | Number | Time

O oOperations

éaﬂTransporéétiphs o ° o . ' . \\“S\\\j'

Feet Traveled| - " E > -

+H

' | [} Inspections | |
' Dopetays 4. . | |~
| '/ Storages i 1 | T ) : .
mmﬁme?mw”m@mE ~SUBDIVIDE: =

28 33

aompman L]

Q-

Y



% present . . .. O '~ PROCESS CHART
" Improved Method | -. -
) I L . o ’ _

- ‘Date; N\ . - Subject SR
‘BY : 0 . . ' : 2 _- » L ‘ ' ) ‘ . R

iChart # Y ‘Point of Origin___ A _ - > _

.
. . -
1] . .

Sheet ____ 4f _ End Point____. ¥ ¢

i e

*
i
3 .
l.
‘1 4 - . e
re .
3 . “i -
' v . \
' N M 1
=N T o \

o M J\( . )
i B T ¥ 1 1
1 < LAl o] - i .
-~ 1}‘ — ™ :
; " 1 -
: N ‘ .
¥ ! ]\
.: t‘ )
i .

1]

{ B
L .
S Y '

. 1

L]
P S

. ' SUMMARY | present Method | (Imprdved Met] od ' Difference Saved
; .+ | Number | Time Numbfly:'| Tifme | Number Time

.O ‘Operations . S _' . 1. ‘RS ‘-‘!‘__ |

" N ‘,
—-) Transportatiens o . | | {

j .. ' Feet Traveled | ‘ﬁ}’l — | . ><

[] Inspections = | , /

__ [
-anelays Gl _ 1 [ . ”’g f
| Y

w—

V storages :

N ELIMINATE = COMBINE  SIMPLIFY j  TEARRANGE  SUBDIVIDE




o s e T . e e L . ..
. S . . - A » " - .. )

.. 4': k o o ] _ ' v L, PP
Present . . . e - - PROCESS CHART
Improved . Methed e o ) .

+ pate______ __  subject

. Chart #______  Point of Orxgln _
- Sheet - ___of ____  End Point, -

in | in. symbol| °° ° ‘Description’ ' Remarks .
ft . Mln/Sec A Sl §> — —
) . .' - }l~ s . . 0 . ’ ‘. .. R ' - ' . . ' v,

Ny

SUMMARY . |Present Method, Improved Method leferemci Saved

. Number | Time Numbeg_#r Time. | Number | “Time
O Operatxons B | i » R B -

—Q'Transportatxons‘ ’

| Féet'Travelgd St . N Jf ] > :
- [:]InSPections S e _‘ : 'f-. SN - _
I?Storages . S A ' o ;
ELIMINATE .cdk«xsx_us- | SIMPLIE‘Y - _mmmﬁmmm _ ‘




: S . /77%9# PROCESS CHART

; ._'Improved Method R o ' | : B - R

S Date ?/.?.: ____ subject_Jastinl Coltor thekicine

. By \!é.ld. > e Koz /Fg{_{._é:agglapé al?cmafsf‘:/c?‘ﬁv
Chart s# o ..? __ Point of On.g:.n ' - A c,{f‘.- .

| D:n.st‘rune " T “ ) _ = S -
in in. |- -Symbolj| o Descr:.ptxon . .. Remarks
£ _.Min/Sec o R

S

. .‘

/ G}L Cup ‘
2. Do Cup inte Zoos&‘ C’a%@

q‘? /0/‘ C“,/o é}/ &'t/é'@‘ﬁ?
3 "2 T -

. RPops a# Lo S-Cﬁéas
S, 4_&_41 Sernle | |
4. AAA 0k Remove Caff&e :F RE Lw&'/
7 r‘zf Ca,o 6y Eédce . . o
? 4700.: fm,a/‘y Cu . 7‘0 o) /ﬁg
Fead

? 6\ f’ é’ﬂr,ofy ,5,4 .- | _*I
. Gt Capp’ w4 Coffew . .
] /7 bam,a Coffé&" /v /'_;c‘n»a-l

V1o, Ao Lol - /‘a &44&‘4
Smt

73 A B in Smlw . - :
/. 5'544 dfeé B S

/6. Coae?‘-' : &145

’ SUMMARY K Present '-;\de_-thod' Improve_d.Me_thod Difference Saved .
T * - |Number | Time :| Number | Time .| Number |  Time -

.:‘O_Qperations g 7 I A B ol e
%> Transportations| '/ B e |
' Feet Traveld| | _, . _ P >< |

."_,D_Inspeptidfls _ 2 1 .

)

Q 1]

- 1

-

¢

~

jr;;‘& Cﬂeﬂ e

" Dopelays. - .f oo | o ]
L VS‘to.raées. / - . . | : :
' ELIMINATE ~ COMBINE SIMPLIFY' . REARJRANG};.. SUBDIVIDE

- . . - : C . 4
e, - : . . .‘ . S T ‘
! . : L ™ . .

o




. : -.' S ) - - : ) I

Imgrovéd

Date 9/-73 2 . Subject Ifr.rfdnf C’effé’e Aﬂ:f i | L.
" By e . - ‘90'3//' i ' Lrnosleoe waadoﬂi/cfl '

Chart #. J Point of Origin_Ofsted Afné of Lulk ﬁf@ 7
. Sheet ‘.',2- of »:.2 "~ 'End Pm.nt §eo£¢-c/ Q gﬁn /' Gfo.eggs -

| , 1O SEAA Sc:ﬁl Cﬂ.e*on
- =2 /9 Cmtgy Cﬁtfan /5 S‘)‘awg
| ‘ i Lz Szalsd cﬁd’faﬁ in S )‘ogai&

.

.
. ] ) . . ’ ' ~
" v - v
. . - - .

A

 SUMMARY Present Method | Improved Method| Difference Saved -
S |Number | Time . | Number Time | Number | = Time

4

I !

. () Operations

~> Tfan\spori:at_iohs N

'E‘eet Tfa\ieléd T -l ><

E‘_‘j Inspectrons NG
DDelaysr"-.‘_"' o 1} ] A S
Zstorages |- < | . | ~
: . ELIMINATE _ COMBINE « SIMPLIFY - REARRANGE m

R X

982,



B C

Improved EEEE. o

£t | Min/Sec o -
Nt ack o Cup "
a2 ‘::?Qaéé P 5 \

L)

_ MQP ine Qof./;e _
Z C“"“"’(’ Q“"“*”‘Y of Coffee in Ca,o" ﬁ

S, Dcm.p a«)“ e&-xcas.r Cofferw

P .

léqdll 

] _ w(%?'GH/??o:fE Z,Ca,g "I‘o 7‘”6&: 6y chhci?‘_'
1P 17 tssir- For C’g%p' | |
= 18 Pk fog Fale Cep

. '—\' 9 /770%. eap )“o 56:94«:
. ' D _/6 /%/?o/ Scespldes
N S - // p_@c_/; »[oﬁ ﬁ;_aa:«t/'
L " O u S 2. ASS  of /?c:/mué" (’a)(-fc'e s ﬁd’f«lef‘/
A' | |4z e-;place S’Aﬂan‘
I = PP -

/3. /?aﬂoé 70 e:m,o)‘y Ca.f -
/6. mdac é'mf Cu. 9 7“0‘ ﬂl'&'ﬁ

i . ‘. = .ﬂ:mﬂ S o S — ——
' ' : Present Method | Improved Method | Differenée Saved

;

SUMMARY . . . : .
e | Number. | Time | Number | Time | Number | Time
O 36per'atiqns". | ,0 ' i o |

~> Transportations| 26 R 1 .
Feet Traveled} . < '
E] Inspectz.ons 3:’ :
D Delays 3 J . . . ;
VStorageé' B | /--- N v

ELIMINATE COMBINE __ SIMPLIFY _ REARRANGE  SUBDIVIDE
. . ‘ “__ .37 _- 43 | P - T

¢ . ) . . ) <




- _ Methcd - o - Alan 'PROCESS CHART
. Improved . e " e R - <
: Date ?f/& . Subject
BY___\ZM ' - . : j-- . ' - - "' L
Chart # Pcmt of Orig:m L ‘ L

i Sheet 2 _of .7  End Point

in in. = | Symbol Désc‘ription . o Reniarks.
ft | Min/Sec B .
| 1O 2 Pomove 570/444-0/ C’offee' foum Scate -
' B — 42_'&&/» Y ;.:3’4@ _
—r \- 970: ove @,96'- ) '/é_.cm.e:l. _
i o2 /e Aamﬂcﬁ 70 Ca.p w1 1A C’a)cfec |
—? |22, Aove Ca.p Fo ane‘&'. | |
- ) O | 27 . D«.m,o CofFtee nto /:m,}[ L
| —7 o2 )"L;‘- Emp)‘g, Cu.p b\] Mcté‘-f/&—ﬁ -
U\ —r a?g AFlove &6 Ao /fﬂa(' 6y S“-"Lbe ]
‘ | D "1.2Q_Jt/49rf ﬁm 214 | |
) = |22 Rench for Bab .
| —r 25 Povs Lp& Ao Seales ]
o lae Seat b€ '
—r |30 Aovs BoG #o Fabls
B Q’ : 3/, /_1475‘4-,« .6’4(‘;-'
SUMMARY present Method | Improved Method Diffrere ved |
: . (- ‘.. |Number | Time Number | Time | Number | Tipe
O Operations. - , L3 b
-—} Transportations . SRR T ] EE
Feet Traveled| =~ | . _ ]
[jInspectJ.ons oo ' ) N ) . | . '
'.DDelays' o - R -ﬁ_‘ iy ,
VStorages - | _ K L '_ v | . |
ELIMINATE ~ COMBINE ~ SIMPLIFY REARRANGE UBDIVIDE

. - LN .
- . . ®
. Lo t M . L



C(Presen® .. v " /?)ew PROCESS CHART .
~ Improved Method - o o | ‘ )
Date_ @/aa . Subject_ZnsZs,
By \ : _ !
- Chart #__ ¥ S Pomt of On.gin I . .

- Sheet' o2 of _J3 _ - End Point_

in in Symbbl ' o | 'De_scriptioh' L _ﬁemarks";
ft Min{Se_(: | N - -
|- ‘{ /?9006' M Fo c&.{)‘on_ ,
) J?_annf &sts inte Carton (.;wx)
— = (907 /‘g S'.fd&’f.e
S R 8 T,%. ﬁg,,cg Zo Cooton
-0 |37 Closes [Lros
. \_T,""'*‘.SS’ /i%-'.«fcé Fo  Taps AChine (3") :
O ,0“ 22 ;f.?p“ P ochime /Zfﬂe’(i (F=)
) — 9o, 470#4" Froe /‘o C‘A&’?‘Oh /a?x )
‘ O o {// Sc:/fé C’A/?/an
| O b ) Cﬂ@ey CA&z_‘aa to Strmize
_" | | Q ”V. %Z Sgt’lﬁ:'-ﬂl Cotton 1w S 7‘0&434

Smgy : Present Method | Improved Method | Difference Saved
' _ Number © Time Number '| Time | Number } .Time
QO oOperations o . R
= Transportations' o . '_ - ] _ B B R
'_ .Fegt Traveled|- 7 L < o ><
[] Inspections | R N e
D De{lay-s' | |
'V Storages ‘ ) _ .
SIMPLIFY  REARRANGE. DI



h.‘

TN

w . N

- j

8. HOM 00 .vou‘ USE- AN OPERATLON C-HART- OR AN OPERATIONS PROCESS CHART? , -

.\.

~ - . : -

0perat1on charts 1nc1ude the 1 ft hand - right hand chart and the MTM
- analysis chart. Since these concﬁétrate on ‘each movement of the man in per-

- forming his JOb\ they sh0u1d be the last work: S1mp11f1cat1on tool used to° study\\
“and 1mpﬁove a JOb

A flow diagram may eTiminate part of the JDb Study of process charts may
result in reassignment. of tasks: Only when these studies are complete and the
- fimal jobs well defined is 1t worthwhile to- make a deta11ed ana1y51s on the
operatlon charts - -

~ An operation chart is found on the next page. It shows'a sequence of sea1~
1ng the carton of 24 packages of instant coffee as.shown in the film described
in. Sect1on 7A. qureparatlon of process charts requires more tra1n1ng than '
can be provided her The sample is included to.show that when a job is
“important enough ahd will vun long enough to justjfy the expenses, very. thorough

_ techn1ques of work’ S1mp11f1cat1on are “available to analyze and jmprove it.

A bl&nk MTM ana1ys1s chart is fbund in th1s sect1on o ;

The bperatlons process chart has a name lxke the. above forms, but it is quite
different. It is used to gather information about a chain of operations cul-
m1nat1ng in a product It shows a good overa11 view of :

1.  What operat1ons are performed
,“.2, The order 1n wh1ch they are. performed
ih\\The polnts at whlch mater1a15 are added °

PR

Elsewhere in this section is an operations process chart for the coffee _

packag1ng as first descr1bed in Section 6. P » U
4 L .
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o
mﬁ(T ARE THE PRINCIPLES OF MOTION egononv? . _. <

Extens1ve researchrhas shown that the fo]]owjng pr1nc1p1es of mot1on
economy are applicable to a11 work movement

-———In-the’ generaT work p]ace '“'ﬂ“"“'“““‘“”;:' o ' T 'g;"“““‘“".
| - 1y eliminate unnecessary and disturbing noises and distractions o
5{: . S 2. -mater1a1s and supp11es should be de11vered to the work p]ace B
o . +quickly and -automatically, often by grav1ty : o ‘
o . . _ 3. materials and supp11es should be gasily and automat1ca11y removed
| - from thvlwork p]ace T
In\the 1nd1v1dua1 work p]ace .
‘4.; correct 1nadequate 11ght1ng : 'ﬁ' ' ; '
_ 5. eliminate ‘hazards | S
6. use paint co]ors to reduce eye strain and to mark tools and
equ1pment for- ready 1dent1f1cat10n .
7. reduce 1arge scale mot1ons ' .
‘8. use tools and equ1pment dés1qned to reduce human effort
'Qf arrange work to permit an easy and natural rhythm ° . o B

Us1ng the s1mp1est, smallest motions wh1ch make it possible to perform
the work satisfactorily: .

- 10., gravity- feed bins and conta1ners shou1d be used ‘to deliver: mater1a1s
" close to.the point of use .~ .

11. a chair o#ﬁgre ‘type and heTght to permit-a good posture shou1d be
provided rrandge soworker can alternately sit and stand e

12. two br more tools should be combwned, if"possible

. 13. motions ‘are ranked from easiest (f1nger motions on1y) to hardest "
: '(body motions) K

14...s11d1ng mater1a1s rather than 11ft1nq and carrywng them

e ——

15. momentum shou]d be emp]oyed to assist the worker. "It should be
- . reduced to a minimum if it must be overcome by mascular effort.
>~ Arrange tools, equipment, mater1a1s, and machine controls so motion
: ‘  paths to them are with1n the rande of the shortest movements of the -
arms.

.16; perform work within reach of the hands with the elbows held close
to the body -

'.;17. the hands shou]d be re11eved of all work that can be done more
' advantageous]y by a. J1g, fixture, or a foot operated device
Uswng hand and arm motlons ina fixed, rhythmical sequence
_ - 18. tools.and mater1a1s are arranged to match.-the sequence of work steps
-, .+ - 19. tools and mater1a1s.are pre-positioned
. - : B . % 5 ‘

: ‘ . .
R S ‘ ' - 45
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20} the two . hands should beg1n as wel] as comp]ete the1r motions at the

same t)me _ : -
- - 21. movements follow.a cont1nuo S, curved path than z1gzag or stralght
' _.-11ne motions 1nv01vqng sudden a .sharp changes in d1rection
. .22, alternate Tead hand on hand used to hold tool . e ‘
. 23, the two ha%ds should not be 1?ﬂe at the same time except during | *‘.
T | rest periods .
Ao 24. motions should apply power @r force at the best time with the least
T effort 59' | . '

25. ballistic.movements are faster, easier, and more accurate than
-restricted (fixation) or “controlled" movements

_ - 26. _movements of the hands élh armé should be in oppos1te and symmetr1caT_
o "directions and should be made s1mu1taneous]y

" 27. hands should not be used for h01d1ng mater1a1 on wh1ch an operat1on

-

s be1ng perfdrmed -

: L 28. rhythm is essential to the smooth and automat1c performance of an
¢ - _operation - _

- Hence, mot1on economy is a wgy of work1ng that requ1res the least effort and"
' _straxn in accomplishing®a job. - Tt includes ways and meags of obtaining the ’
highest oufput for the least 1nput

| Measurements of the human body and: the related reaeh distances which are
~useful in designing and constructing equ1pment and work pTace 1ayouts are shown
on the follow1ng,pages . L -\

. The movie, MOTION STUDY PRINCIPLES ‘may be rented for $11 00.per showing
from th¢\University of Ca11forn1a, Extens1on Med1a Center, 2223 Fulton, Berke]ey,_

CA 94720. (Catalog #4263) f

' - It shows the progressrve 1mprovements made in the assemb]y of a bolt, lock
* washer, flat washer and rubber ‘washer by using eleven principlés of motion economy
-as developed by Ralph M. Barne§ Other app11cat10ns of these principles are shown
on several other hand assembly “items. -

“
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* . 10. WHY SHOULD WORKSHOPS BE- EFFICIENT? - < - - ' L ‘
The trgmendousfgzgggction capacity of the United States has come -from the
" efficiency with which its resources are used. This has generated the world's
highest. standard of 1iving. Business is never ceasing in the attempts to improve
"the productivity of its operations. Workshops must strive for the same improve-~ .
‘ments or they will fail tq;provide a realistic work -efviromment for their clients.

~ Workshop people often have to explain- that a“rehabilifaﬁidh program in a .
~ workshop will 1ikely be operated at a financial logs. That is, income from. °

Py |

" _the sale of workshop products. and income from subcontracts will bé less than the
cost of making the -products and -doing the contract work. .There are good reasors
for this loss._  The handicapped clients require more Tearniing time, supervision,

- space and equipment, and administrative overhead than will a.smaller group of- -

~ non-handicapped persons-pﬁbdycing the same quantity of products.

However, .the notion that “"workshops mean losses" has been misused so that - = . ~~"

. wasteful and inefficient practices.are sometimes explained away as the natural - T
< ¥ consequences of operating a warkshop. ‘Rehabilitation is used to~cover -up for

, & managerial mistakes or low client wages or -lack of concern for the cost of work-

"~ shop-operations. Instead-of attempting to hold Tosses to a minimum, some work-
shops relax-their concern for efficiency to the point of expecting or creating
a Toss ‘in order to justify their existence. "After all," they say, "This is a

workshop--not %L:usiness.' We're concerned about people, not.dollars.” But.

- sponsoring orgadnizations and communities should no“longer tolerate poor.managemeht,'
. of inefficient‘work practices. Nor .should rehabilitation agencies accept evaluations
- of ‘their clients' productivity when real work situations have not been provided.

N When QérkshopS‘have adopted the'effiéfency’émﬁhasis of business, they will
“find themselves financially an psychologically better off. They will also-find
‘that their}rehabilitatidn results will .improve. - o "

. j The obligation to be efficient--to eliminate waste of. time, of space, and
of materials--is owed to many people. .You, as a member of the workshop's staff
. owe it to: SR ' . ‘ oo LW

L ‘-“\) 1 YourseTf, | . j ) /-
. ' - Your own pridelof workmanéhip can on]y-come from knowing‘that you've done
' a good job. - L « =
" 2. ‘Your Workshop o o o
‘Your salary is paidfbecause'you can return more to the workshop than

' 7 .. it gives to you. They rely on you to work efficiently and help others:
: : "~ to do so. ' o S o ’ o
3. Your Clients o e e

. They need your help to learn good work,habits_and efficient work‘methods.-
Give. them less and you hurt their rehabilitation-achievements. ,

* -4. Your Customers : :

They may nqt stay-your customers if sBheone else figures out a more
efficient way of doing their work. ' - : S Wy

o L o ; 49 ESE;. ;"
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5. Your Commun1ty | . ‘ ' _ | e

¥ They support your services to peop]e programs..and have a rlght to |
expect eff1c1ent use of the mon1es g1ven your Shqp for th1s purpose.

¥

Ind1cators of su1tab1e Industr1a1 Management plann1ng and organlzat1on |
1n a. workshop : : .

© 1. Plant 1ayout perm1ts a m1n1mum of materfal hand11ng and movement
_ 2.~ Material hand]ing Ises effnc1ent, Taborsav1ng methods and equipment.
3. Work stations "are comfortabTe with .adequate. Tight,. heat and cooling,

vent11ation, cleanliness, furniture for proper posture and with reasonable o

prox1m1ty~to drinking’ watep, restrooms, eating-and rest areas.

4. The amount of material requ1red for each job.is spec1f1ed in advance
- Use of more or less than this amount is. recorded. . :

5.'“Mater1a1s come to" each work station either precounted or 1n 1ots or va
- batches of uniform size.

& o Surge p11es of mater1als between workers perform1ng operat1ons in N
- sequence. permit each worker to produce at h1s own speed S .

., Operat1ons to be performed on each product are descrtbed in- advance and |
“*, © the expected standard level of output is spec1f1ed 1f the job . 1s -to
continue 3-5 days or more.

| 8. Workplace layout. and too11ng perm1ts a m1n1mum of movements and exertion
by the worker to perform-his task. o /

9. The quanttty of sat1sfactory work comp]eted and the tife requrred is-
. recorded for each worker. ' When.substantial amounts of non- product1ve

. ?,'r time or make-work occur; the reason is spec1f1ed and the time. 1s _

recorded for each worker 1nv01ve§

' 10.f The defects wh1ch can occur in the products be1ng produced are speCIfied'

-1in advance.- : _ B
\_....f"

11. The first few. 1tems produced by. each worker-are exam1ned for defects K
‘when he starts or ‘resumes a job after an interruption: Periodic ‘
inspections are continued during ,production wjth dsr‘cts found and the

woyker producing them being recorded. | ~_ — .

12. Start up dates for jobs permlt un1nterrupted work assignments for workers
who are permftted increasing specialization as the job Tengthens. '

13.' Work 1s comp]eted on schedule to meet reasonable qystomer needs.

“10A. " WHY IS THE METHOD OF DOING A JOB INPORTANT? N T,

. Pegboard can be constructed and used in-a 11ve demonstrat1on to show that the
way the job is done has a greater effect on the t1me required than does the effort

_of the worker

.The 3/4" th1cﬁ pegboard used has th1rty 3/8" holes dr111ed all the way through
in-a 6 x 5 pattern. The holes are 1" OC with a 5/8" diameter 45 degree counter
bore. The pegs are 2-3/4" long, 5/16" in diameter with one end roupded. There.
are at -least 36 pegs ava11ab1e for each board. . ’



BRI L . ’ ‘ . e
Ask a person (preferahly one who has not been exposed to mot1on study)

+ to "put the pegs in-the board: while I time you with the stop watth." They will
ordinarily use a one-handed method. If they do not, disregard the time and.ask
them to do it one-handed.. Give the person a second or third trial, and record <
the times again. Be surefthex use the same method (one-handed). Get one or two

~ otht people to use the same method record1ng t1mes for the1r three or four
trials. ‘ .

- LY

AU * Then show that less time is required when one hand is used to hold a group s
of p1ns and feéd\them one at a time to the other active hand. .

- Now, ask the demonstrators to use a two- handed method w1th each hand p1ck- =
1ng up and 1nsert1ng a pin at the same. time. o a0

, Frnal]y, show the demonstratorsfthe best method whwch starts’ by filling the N
L ho]es nearest the operator and \in ‘the center of the board. ‘Fi11 up_the row mov1mg

. away from the operator. Then move to. the next out31de row wlth each hand, again - = -

start1ng with the holes nearest the operator k : , P
wnﬂ__w~~,_~_«lt_w111 be found that the one handed method w111 take approkﬁmate]y tw1ce :
as long as the best two~handed method. : o _
Someone may quest1on the v311d1ty of the 1mprovement gawns because they could
at least partly be due to the increased practice as. they went from one-handed to,
two-handed methods. The fo110w1ng demonstratton can then be used

Reverse the order; that 15 start by teaching the two- handed best meth
to a person.. Record his best time. Then ask him to. use progress1ve1y poorgr
methods unt11 the one-handed technlque is reached It will be found that SN
roughly. the same differences in time will be shown between methods. This should .
show rather conc1u31ve1y that work methods greatly affect the time pequ1red to
. complete a Job ‘ _

'10B. "HOW CAN YOU IMPRO“ A J0OB AFTER DESCRIBING IT ON A R CESS CHART OR
: _"OPERATION CHART? o . _ _

w 4.' .

Pr1or1t1es for 1mprov1ng methods which have been charted'on a processrchart:

1 De1ays are the most easily changed : ' .
. 2. The "make ready" and "put aways™ can usua]]y be 1mproved
“'2,_ L 3. The "do" operat1ons usually need the. ]east 1mprovement |
‘14£ : - Quest1on1ng why an operation, transportat1dl.51nspect1ons, storage or delay

occurs, 1S’ fac111tated by these. questions:

1. Can it be eliminated? | : B
'2.° What is it supposed to do? . v |
3. Does it-do what it is aupposed to do? - - §-
4. 1Is its ggppose still a part of-the job? . |
. _
6
7

. et

What makes the, purpose necessary? _
Does the inmediate purpose serve to carry out a 1arger purpose?
.. What would- happen if it was not done? . .
i . | ; e
sl . — <




L order given: 7 ¢
1. Eliminate the work: because E
’ < Its purpose has long d1sappear d g
It is performed for operator onvenience ‘ f
A dwfferent sequence wou]d make it unnecessary ‘
. Better equ1pment would- make jt unnecessary
S 2. Cnmbxne the work through T o |
L B ‘ _ZA change in work place or equ1pment des1gn ‘ R
' A change 1n sequence T s

A change in raw material or end product des1gn :

Ev1dence that the work load at a certain work p]ace is too 1ow
~ Cross tra1n1ng to 1ncrease the sk111 of operators ;

3. earrange ‘the sequence of work: to: '

tase or shorten any of the work .
Reduce material hand11ng or wa]kfng R N o . _
Save f]oor space or reduce in- process tlme . - o,

I

Take advantage of better equ1pment or sk111s
ymgrove the work by: '

.. Pre- pos1t1on materials and tools | o

: Better equ1pment N .17" o B - ; ' e/'

, Use gravity feed hoppers and drop de11very chutes ' ]

.. . . let both hands do useful work . | y |

™ ' | Use J1gs and fixtures instead of hand for ho1d1ng,work e
& . Training operators in better work patterns L

S . Better serv1ces or superv1s1on

There are eight basic hand motions or act1ons wh1ch are involved in most -
manual tasks. .The fo]]ow1ng suggest1ons for each of them may be’ he]pfu] 1n mak1ng
1mprovements o _ _ _ _ i

1. Select o y -
o Can the layout eliminate searching for .items? .
oL Can tools and materials be standardized? : I
. . .. Are parts and-materials properly labeled? '
T . - Can parts and materials be pre-positioned?
: "Can colon be used to fac1]1tane select1on?
- : Is lighting sat1sfactory?
— S Are parts and materials mixed?
: ' --Could b1ns, trays, etc., facilitate .or e11m1nate se]ect1on?

i S Co £ ST .

e . R *5_2_6-1'" . Fa




2. Grasp LT o ‘ o .X.‘
- Is it possible to grasp more ‘than one at a time? ' f
Can objects be slid instead of carried? - .
‘Will a Tip on a bin simplify -grasp of small parts?
- - “Can tools or parts be pre-positioned.for easy grasp?
SRR e _Can a vacuum, magnet, rubber finger, etc., be.used? .
e L "+ . Is article transferred from one hand to another?

.

3. - Transport _
o+ Can’the motion b eliminated?’
R - . Is the distance fravelled necessary? - c
' ' ~ Are.the proper means used: _foot, hand, pliers, conveyor?
Are the Towest classification of body members used?
- Can a chute or conveyor be used? e
v~ Could items be accumulated and moved in larger groups?
o~ Is transport slowed for a ¢lose fit positioning at-the end of .it?"
' Are preceding and following operations propegy related?
*‘Can abrupt changes in motion be eliminated? -~ I
~ Is the fastest body member used for weight moved? - A
- . Can any body movements be eliminated? ) e o
Can arm movements be made simultaneously, symmetrically and in. .
opposite directigns? S . - '
- Can the object be slid instead of carried?
o Are. eye movements. coordinated with hand motions?
-4, Hold - N A

. " L4n a vise, clip, vacuum, hook, rack; fixthg used? Lo
‘“\ ' Lan adhesive or friction be used? ‘ S s
/Can a stop be used to eliminate.hold? "
-’/ Could arm rests reduce fatigue? - = - . e

|

._\‘ | .

o

LY B .
- -

Tease _ S

Can drop delivery be used? ‘J{J'

Can the release be'made in transit? . _ .
“Can a careful release be eliminated? . . - /

‘Can an ejector be used? = . L 4
F o / Are material bins properly designed and located? - -
. o At the end or release is the hand in mosgﬂadvanéggeous position
. "/__ S for pext motion? - L 5{,' |

6. Pre-position VA AN - _ ' ,
Can object be pre-positioned in transit? . - : 61“
Can the tool be balanced in usable position?
Can article. be designed so as Many sides are alike as possible?
~ Can magazine or clip feed be used? . ik
- Can a stacking device be used? .
-Can a rotating fixture be used?

L J

“~ »°7. Position ‘ _ .
| ‘Can tolerances be increased? o -
~ Is positioning necessary? '
~ Can square .edges be eliminated? o
© Can a guide, stop, locating pin, recess, swing bracket be used?

o - can arm rests steady the hands and_reduce.positioqjhgatime? .

f‘/ L © Has the object been grasped for.easiestdpo§itiohi79? I S

B " Can a foot operated device be used? L .
{ : . . e 7 . ’y
.i\‘l T . - H } e L : .ig ’ } . \
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Inspect . - o, e ‘j, e
- Can. i1lumination be wncreased? S - o g ¢
- . Can'.gauges be used? o S S -

Can mechanical inspection rep]ace v1sua1?
Can pressure, v1brat1on or hardness test be used?

The most ‘thorough: methhd of analys1s and action uses &-pracess chart 11ke o
~the one on the'next page. ‘1t has additional columns .to make certain that a]] - .
quest1ons for analys1s and methods of aétlon are conS1dered : ' .

After-all the descrlp n statements have been wr1tten for each of the steps
in the JOb you are study ing, 'go . back to each Tine and:

. . ) . z“‘ . L

'1.- Put your penc1T in" the "Nhat" column and ask,_"what is. the purpose -

of this?" If the answer seems satisfactory, place a dot in the column..

‘1:2f Put your penc11 in the "Nhere“ column asking, "Where should we do th1s?" )
- Again, place a dot in the column. if the location seems r1ght

o 3. In the "When” ‘column ask, "when should we do this?" SR
4. "Who"--"Who should do this?" . | . D
5. “Hew"-—"How shou1d th1s be done?” - o . -,\\
W
whenever a quest1on is .not sat1sfactor11y answered, -a check is put in the . °

¢01umn instead of a dot. 0rd1nar11y, no add1t1ona1 analysis quest1ons are asked

- when a check is made

6. Whena check is made in the analys1s column,'look)in the act1on columns
- for an idea suggested by one of ‘the words, "Eliminate," "Combine,"
"Change Sequence," "Chgnge Place,"” "Change eYson,” or "Improve""
which will overcome the pfoblem.. Putaf/cﬁeik in the action column
;wh1ch“§r1ggered your idea. If necess Y Jot\the 1dea down on the back
“of the sheet . S ' o _—

7

-

Ay

) _
Some of the checks in the act1on co]umn ww11 conf11ct with others. Pick:

.out the best ideas and discuss them with all concerned. .A proposal. will come - _

out of this poo]1ng of brainpower with the way prepared for its u1t1mate acceptance.

A\

s
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10C. HOW CAN YOU SELECT THE BEST WORK METHOD?

_ It is very 1mportant, espec1a11y on jobs W1th1{/gh cost ‘gh savings -

. o potent1a1 to have several thought-out alterhatives. Stopping with and deve]op1ng

o . the first idea for improvement which comes to you wi]l fall far short of the
;1mprovements wh:ch more thought can develop. _ Lo

So, have severaT thought—out altevnat1ves =

' R
L - Then reaect gpose wh1ch are not present]y feas1ble, )

Compare the ones’ rema1n1ng in terms of: T | T B

e 1. Operating cost changes | o
v irect labor Qr.d1rect-materials_éost

‘Ind1rect labor or supp11es cost
Overhead cost “ . '
--.2.@ Instal]at1on Costs - | o

- New equ1pment costs

Sa]vage return’ from old equ1pment

'-'3 S ; Training costs -~ L e
' Ot he changes which a??g;t7 o .," . _' .

C L Quality - . e |
B ‘Péféonnel- _ L

" safety 0 A
Production capacity

Y

S The. form on the following page may be useful for this purpose.
- & . . .‘ ) - | . . . . o | i ) e ..-’. ;' .
.. ) / ] o i “ -
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L . lcHANGED |' PRESENT |" PROPOSED S
Operating Costs J.Yes No| METHOD | .METHOD~ = | DIFFERENCE

o ~| Units: . | | e -.9"
Diréct Labor ) - '“ A e _ S L -
‘ Direct Material | . R ‘ . |
' - Indireect Labor |- | |' ° \| -
Indirect Material .| ' : .
| Tool Cost. -~ .. KR ] ‘L§- x ox o
- “sgrap Cost . | -} | \~ T .
Maintenance - _ | e L\ (=N D I
Héat,pQwer;}ighfr 1 -} 1\ WLt
o CN . Yéarlyivdiumei\\_ Vo
I . Annudl Savings:

P ——r e——

: Insté}latidn-Costs

New Tools: | . | IR .'.' \ ~ —
New Equipment : , B T e T ;;é>'
Jabor | | _ 5 —
Material | . .
‘Salvage : _ | : _
.Training , . i "T O — - .“‘,

-~

- OTHER CHANGES RESULTng FROM NEW METHOZ

-k

Quantity‘Produced«_‘; _. | .

Quality-- Co | . - . r .

| Sa fety R -- * M A a R -

Personnel ' S _ T - N s

T~
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-11.. HOW CAN'XQU LAY OUT_A WORK PLACE OR PRODUCTION'LINE? 'y
3 ' : _
. - ' The arrangement of the space around each c11ent ina workshop requ1res o
' _cons1derat1on of the fo]low1ng factors: . R -
o - d 15 Posture requlred by the task?” s1tt1ng, stand1ng, a]ternateTy s1tt1ng
L ' and tandlng, standxng and wa1k1ng S . .- )
(R . 2. Magﬂ!nerz jigs, fixtures,’ tools and work benches or tab]es wh1ch are.
© . . - to be used along with space requ1rements of each N :

. .

3..?Number of units of pngduct1o expected.per hour or day - L

4, ater1g1  size and weight to ‘be shandled, bulk and quant1ty in storage
e at work p1ace, method of material hand11ng, frequency of mdvements

5.. - afetz hrough elimination or. control of.hazards -
6._ Re]at1o hips with other workers who'work on the same 1tem

. 0 " "The movie, THE FOREMAN' DISCOVERS MOTION STUDY number 4609 may be rented
’ - for $18.00 per shewing from the University of California, Exfensiqn. Media '
_ Center,-2323 Fu1ton, Berkeley, CA %$720 -0 o
—~ . - .

L It.shows the efforts of a group of foremee before and after-their study of
R mot1on economy. The group's - task is to construct a wooden box which is. *filled -
e with jelly beans. ~The improvements which -are based o motion’ economy pr1ﬁc1p1es

L are clearly and dramatically shown _ éi’ "
Four, problems or case stud1es w111 be found on the next few’ pages Ear'each
_you will- find a: . .

Ie-.Mater1als Hand11ng Requ1rements Sheet wh1ch was prepared by the Sales
- Department. ~ x . SN

.'“21 ierduct1on Order wh1ch was prepaﬁbd by the ProductTOn Superwasor

3. Produc¢1on Standards and Est1mate Sheet wh1ch was prepared by the |
Englneer1ng Department e

.. [ . .
From th1s data you are to: v | .
_ 2 1. .Ipdncate the. number of,1tems in each 1ot, batch, or.bund]e or raw
S Y mater1a1 ffn1shed parts or finished items in each operat1ona1 step

2. Pay partjcular attention to _the mater1a1 hand11ng aspects, 1nc4ud1ng
Ve prov1s1ons for surge piles, of materials "between operat10ns

. gﬁéﬁ'ﬁueswgn the work p]ace 1ayouts for the operatlons reQu1red in the Mak1ng
g .woftms item :

. ) Y EN - ) . i
. } . < - I

Y0u may show a sca]e draw1ng of your des1gn .on graph paper or a large. ut E
on wrapp 9. paper or make a full s1zed 1ayout using- corrugaied bda{d j .

. .

/ £ ) ' . . ‘ . . C e
' o . \ . .
“. : -
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. 7 } G v !
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S/ 7
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actual
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“unit
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. MATERIAL HANDLING REQUIREMENTS | | |
' Job No. /// Item No. . Item Name \_/A'é'ﬁ ,Q{SPMV -Quantity 'S/dda _é‘ﬁ

unit

Custcmer _/_fmegc 54: 445{ PO No. . Contact o . ‘ ’
L | wo;‘.‘kSthf-_'
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Start#z ‘Finish_o&/y z - . | 'Ph.iine,,

Floo How 1,
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Q | - | Name/Date to | Units | Weight | Dimensions | Std | Store Move.
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. e I . PRODUCTION STANDARDS & ESTIMATES
. mproved ‘Method - o o | o
Proposed. /. S ‘ : -

0 ’ E . . !
. . By _&L£L .. . \Aé #/// AR b

* Sheet_ -/ Of_ 4 . 3&1596 Upon___Fime S F« c/F L sy

. q | '_'Quai_xtity_ .Prod_uced.

JUnit o | gek 7‘2«_5.55
'Reqg'd No. of Days '
Daily Output N B R B T

“hewp .« | - . .

1 | Hrs. Wworked/Day | . 1 B L B )
w Nb.-of‘ Workers N E S = IURTE I (

t

ZOHNMOGUO®WN
A

R & ‘Hourly. Product:.on _ | A C
P 60/m or 3600/s A s S

' Mznutes

‘ .| Actual Time - o _ | _ | . ‘
_ _Seconds - . {s s - s - s - s - |s S

- r _Rating % R o /00 ?0 A E

TNormal Time ¢ '-

n’ -ir:m;/loo or 2.0 /S |- - -

-~

Allowances % s20 | 120 e

Standard Time

N=(n'a)/100 + |2 | /&

" Hourly Production S B ) L 1
P |60/t or 3600/t |25 |FE 4 | o ' |

nowPUZPI®M
¢}

L

N

‘d | Shop Rate $’/Hr

.| | tabor Cost/unit - - — A | 1
| - . | | 1.




. PRODUCTION ORDER

0

_' " Job No. <//9  Item No. ' Item Name Cuﬂﬁé‘& L Quanti ty =200 600 £ o ’ '
| | K g | | L unit. 3 48
 Customer Laske /&M’fw)ﬂ (’g_ __"P.0. No._____ Contact . - ' L N
L ' S | _ - custoger . workshop . . L
. Start q/xf v " Finish > Phone o ‘ T ‘
:  schedule actual schedule  ‘4actual L
Descrription Fvo FPece fohastic. Aue C ¢ Asemblsd VYeo&FhHER 4 |
‘zﬁgfﬂ:&M’Mz?ﬂfiﬁévgﬁmhwgdfMé@£ .  B
' Defects (by operation_nb._) | " o | o
MATERIALS | PRODUCTION PAY _ |INSPECTIONf ,
1 " | Std Prod | . | . .. 1 I
1 ¥ Iwos |sed | . | /Hour or Piece Rate/| Batch| Sample | AC/ || - i
o By | Q¢ Bnit | Name | Pack §No. Operation | Std Hrs. Un‘t Hourly Rate| Size Size | RE ||.
Q . : : _
| ' gaoé 9 |Lase | s00™ L | o 600 E7 _ |
ol ca |fuss| sv0 | 2 | Jesem@is | so0 - | EH | J
U= twod| é13. . |Bags |s;000 | 3 - ‘ | R
o N | es s soo | 4 * T - T -
Y . : 6 N ' ﬂ
* \',
9 Y | | - L
-~ . 10 ‘ . - . . c o~ ) ' ' | o . ) -
B : /\\ End Item | - - ' I ' ' ' .
= _ n < . :
(’ﬁ S Pkg &, Pack a?o‘?O &A : ‘

e ‘Equip@%xg& 'I‘ool Lxst -- Wm:k Statz.on Arrangement on Reéverse ' \

‘\ - ‘e o ‘«



. G N MATERIAL HANDLING REQUIREMENTS - ° L S

. L]

! ﬁJob No. ";'//7 _ Item No. _ Item Name (o plces . Quantity-200,000 | &4
e L . o o Cjunit
Customer Jpldéfl/g /??ooé«c;f;g Co. P.0. No. L Contact .. . 7 : ).

\, Start 34;; Flnlsh

Materlal T E i | |
Name/Date to | Units | Weight | Dimensions | Std | Store High |
1. ‘Arrlve or Ship __Per | IxWxH ;; Packs . Low Req'd}

~customer ¥ Vwoxf:k_shop

Standard Pack | No. of ﬁoﬁ.”§ §£écﬁ:

2

- [0 €7 11 __&?d'c'\‘" : lgo06 _ : .'24'-‘3{ Jo % QD"

00000 |EA |2 TUubE | 500 IR Qﬁl"xl_‘!"'mQO“_

€9

(oo0ler || prstree | 00| e | 0| e

*

3 2 fﬂwfafyﬁaﬁéfé — o , N K i S . — ng i . _'-‘ f,
| B e s || 1 sl b

. 7 '9 & . . ) . . -5 S . OS) . w - ) T
1 ctich Beotes Ave ' o . | DR DO S
-8 "‘6 il o SheE Lo . ' ‘ T N 1 PR

T ) . , . . . t . . . .
ey . ‘ S S : . . ' : | ' .. -
L . . : 8 : . | : B L ‘o 0. .
1 N N - - . . o, )
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PRODUCTION STANDARDS & ESTIMATES -

@ .

Present :
Improved Method
Proposed . | | B
. Date ';';’/.?‘ __ ttem__Cuplegs - 3
. . sheet_/ . of 4 - Based Upon_ (luxFomet’s Llatr~ ;l

&)

PERATIONS o\

q "Quantit.y Prqducéd - ,qubﬂ -7_‘90/‘”04‘5[-’&.4" SR R -}

ER lesss | |

Req'd No. of Days .| ° . -
- Q/o - | | S
Daily Output S ~
h.ow.p ' ’ ' ‘

- Hrs. Worked/Ray

w | No. of Workers . .
| . .
.} | Hourly Production | N E 1, R
#® | 60/m or 3600/s |00 | 00| /60 | | SR A

mOMHEONCTO WY

. Minutes
vActual Time
W« Seqonids -

: &:
».
*
f
I

7 . .‘.‘. ..‘ -\o e . _ \ . - ) . bt .. . - =
r ggt;ng % ‘| 22 3 . y

Tormal Time | ' T 1 —
n | {r‘m}/100 or - | | -

a- 'Alléwgnbgs %  o )

.| standard Time . .} N N N
N=(n"2) /100 | . | SR :

_:Hourly'ProductiOn 1 . T \

- |60/t or 3600/t - 600 5’&_5' R0 o
a ‘.éhop‘RaFe $/Hm.:\ ‘ . S R ‘_ .g - | ‘”ﬁ*ﬁ.

Labor Cost/unit
d/p

RO R P UB PP O




f

- Equipmen t)

1

o _ ST ' | PRODUCTION' ORDER v
Job No. /0/ /Item No.. Item Name G f ol Qﬂ/ﬁ Quantity YMO 7‘46&:
& i . ~ unit
' Cust:omer Laa(’ 5600/ C’o 5 P.O. No. : Contact _
| . | |  customer wqushop -
Start r.’.{/.?o V Fm].sh 2 2 . Phone L ’ _
. schedule’ - , actual schedule actual o ‘
~Description /F” af F0° furols ror X, C'fa?gq/jm 14:{ f‘aé&- ¥ ceaa
v MA_’I"'ER.IA--LSV""PRO,'DUC—T PAY ‘INSPECTION-"'
. \, " S T std Prod | = ] |
Vi b -{ No/ |-Std. | : - ,| {Hour or | Plece Rate/ *Ba._tch S AcC/
o M By | Q {Unit | Name Pack No.| Operation | Std Hrs. | Unit | Hourly Rate | Size | S ze ,RE
o, '. . VJT_ -' . L . 1 . . . ) ) , .o N ¢ ) \ *
a |52 Kptes @g—z 4 Tl Se/ wpo Covtons| | 2.0 | H&s :
[%0) €9 |Asbest 2{ o Cot rsosre | /X0 Gl
j gs0| EA - |Labts woon | 3 ){%[(y- Sevt “O. E7
00| &7 |Cochr| 25 | 5 b | .
3] — - > .
[ Y 6 ‘
VIS B S
- 8 ‘ . .;.'5 | B
9 .
|10 |
o End Item - ‘
A bes 2% | < | Prg & Pack]  FusT  |ses !
' Tool List -- Work Statiom Arrangement on Reverse .
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Jeb No.‘ /a/ Item NQ.

Custaner 4630/(’ édogf w Co-

\ |
Item Name,_ @ff QM___QuantitYJZf—_—_,_[

Contact -\ *
K ~o - L', ] cus_tomer |

Phéne- o ean N

Start /.:Qge Finish /..z/_'..?.n o AR St —e

“unit

PO Na S

wor-k'shOp; IR

) Standard Pack
Di;nens ions,

‘ Total Um.t o Mater:.al |
Q | Name/Date to
B T - Arrive or Ship-

| Weight

o -

-":-.,«ﬁ(f.s vLé?;,c?-A. - /

EA4 2"7"«5::'_&‘ 9/- b ) /j‘* /J'”Ja” A =Nl 1 ' s

N 3000 | _ 6.: 4(,9:3"- P ?' - | _ | |
=2 A R D D T R R
500 Fe% b U s0® | ' 1

IR
£ | 3| Ldodads®

EA 4| Celloppane

25 /6 a3 28" S e R

&9 |\ 5| Clortons

Lted / 'r“z-‘«ffs
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I PRODUCTTON ORDER | o L

» . Al -

\' Job NG. /d)év [Lem No _~____;__'_,___ item Name SM/)‘L&&«- &oc,/(’s 5 Quantityng' &3
' - S “unit.

‘-'* '. CustomérS/a&A’féé‘ /3/9/51‘ Ca P No . Contact | L .
X .. MRS S _ : customer '-_.t{orkshop_

. 6 start 5’//0 LY. T Finlsh /Jﬁf e s P.hone -

B

. v scliedule . actual - - schedule »-actual " | R
| Descrlptlon J:t-sc’m‘ ,,1 ,0,,,_5 2 Las e 32@;,( v—C'A'tmpchn/S ';;{,-1% ..-_ﬂ)t’ L;};Lém_dg:ﬁ‘_ .

/_M y  Shoo s £ A’wéﬁ é’mer‘mg; 295 A&g e_é&éﬁ‘_

_Defects ‘(by Q_peratlon no.) . - oL : - S

- . . R } . - - . : - ¢

PRODUCTION‘

u MATERIALS
o . Lo Std Prod’

K .No/ {.sea | -} . 7 .. | /Hour ox | Piece Rate/ | Batch | Sample Ac/
Unit | Name ¥ Pac_:k, No.| Operation | Std Hrs. {'Unit | Hourly Rate Size | Sizes | RE

"PAY . |INSPECTION|]|

ol E7 \BLocks| 1300

Lecert Pus| 2. | EF | R I R
&9 | pus|ageco. | B |

lcoemp | 206  |&g LT

k

. , - ~

&
el
-
[
o
3
3
I 4
»
’ - B
1
~
.

-1~ | -] End Itewm I SRR F R B )

< éﬂ(/{' -] - Pkg & Pack} . e R MR ”
qu
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12, WHAT 1S NORK‘MEASUREMENT? AR R B

-

Nork measprement is the systemat1c determ1nat1on of how 1ong it shou]d T »

take an average operator, in a given s1tuat1on, to de a. spec1f1ed task - LT

‘

The result of work measurement is a p_oduct1on standard It can be stated |
in several ways,‘nmgud1ng - - ¢ .
LN . S

1. " Pieces Per Hour o R R N o

v .
)

" The. number of pieces or 1tems or operat1ons wh1ch shou]d be. comp]eted -
or performed per hour or per day. -

2 Standard Hours

% 3, Piece Rate . . P . @ .

A piece rate wh1ch is caICulated by d1v1d1ng'the number- of pleces or -,
operations per hour (as in #1) into the going hourly labor rate (the
amount paid 1n compet1t1ve employment for a s1m11ar k}nd of work)

",

\

’ The most fundamental- product1on standard 1s the p1eces per hour. It can ‘¥
be used to ca]cu]ate standard hours.- It must be used to . cdﬁcu1ate a p1ece rate. - .

~ Befone work meas rement is done, it 1s assumed that work s1mp11f1cat1on has’°
“been applied to se]egt the best method of doing thé Job

“12A. How D0 vou MEASHRE WORK? . & - - - 3 ;
. Us1ng past pecformance records - .- R : d-Q-f' o
. . 1h1s -can penalize workers who. have been working above normal pace - ¢

o or* benefif $low workers, depending‘on the relative numbers.of each

" Foin_ the- group or sample. Past performance means 1ittle unles$ you
know the ‘pace-at which the work.was performed. Furthermore, link-
ing anticipated product1on to past performance fixes all of the

- inefficiencies, delays, and output restr1ct1ons of the past 1nto
a norma] ahd acceptab]e performance ..

‘2, The supervisor’ s e§t1mate of how long a Job shou]d ‘take ‘. ) CT
o« Ultimately, such est1mates are based on Yast perfor e knowledge.
~ " of the job, or similar jobs. Al the weakne;;es'ogaggst performance .
. standards thus-continue in. superv1sor S est1 ates .
3. T+me study and pre- -determined time ‘~ . _ L

Pre determ1ned time 13 groupéﬂ'w1th time. study slnce 1t, too, was.
based on the.use of & stop watch when the times were determined.
U1t1mate1y, thes® systems of work measurement depend on the identi- K

§$1cat1on and timing of work elements and an eQa]uat1on of the times
observed w1thzrespect to some concept of normal pace :

*
b . A} -

4.. work ‘sampling o ‘y
" 1his is a statistical method of making a 1arge number of Gbser- L
A  ..vations of ‘@ worker over a periad of time to determine the percent—
age of t1me be1ng spent on various tasks and/or 1d1e
H . . . .

. i : .
. - . .
Lo R - : . - ’ e ! . 3 .-
. N - . . ) . .,
} . . - ’ * L 68 s ) A Y A P .
' - N S . i . § . < . _ o
. A . . e . . - L BN - * )
- * D e .- s . ¥, . L.
- . . . . . [ . . .
oL . - . .

.5 :'{'.3‘.'- e
L . .
. -

-The amOunt of t1me a]]owed per piece or per operat1on o il"." ' i_ .

. e
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Customer S op1n1on . ?ﬁ/, Lo
.Beware un]ess you know the customer is te11 g you how many =~ . R .
pieces he gets from his average employees for the entire day. - SRR
He may be telling you how much~hfs~engjneers say he shoqu get or o
how much he would like to be. gett1ng ’

Union"s op1n1on : ' o %

~This. may. become a more 1mportant source of product1on standards
« as time goes on. : e
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- "13. WHAT IS A QUICK'NAY_TO_SET A PRODUCTION_ST&NDARD?

Un]ess more detailedegethods. are described (such as. those* descr1bed in
Sections 14 and 15), .piece rates and/o?heupected pieces per -hour can be deter-
m1ned for most workshop jabs by using t fol]ow;ng steps. - Y

1. Time at least 2, but preferably 3 or more, non hand1capped peop]e do1ng
the 30b ‘ . . : . 2

; 2. Caﬂcu]ate the average ttme taken to make oné item or do one operat1on v

3. Divide -the average, time into the number of minutes a worker. should o ;
~ -be able to work out of each hour to find the number of pieces per hour ‘
*  an average. non- hand1capped person would be expected to. produce.

4. -Divide the expected pieces per “hour intd the hourly rate of  pay which.
- - -would be paid in your community for this k1nd of work to obta1n the
pIece rate of ]abov cost. : :
.- A )
A form for these steps is ‘found -on, the next page o S
a - : -- . ‘
y Before beg1nn1ng these stels (or ststtlng any time study or work measure~. o
- ment system), be sure you have developed the work method which s32:1d be used C
by the worker. ghouTd be the best method available considering the size of -
" the job, equ1pment etc. Jobs-involving:a. large number of people ®r many hours
of work will ord1nari1y be planned more carefully than short"nonarecurr1ng .
jobs. A1l of the teehniques: previously described will. be he]pfu] in selecting
this ‘best method. * If. unnecessary or poor werk methods are:being used, the -

~piece rates and expected pteces. per “hour wh1ch result wiN_be erroneous. " ~ a L
. Move deta11ed explanatTOn of the four steps follows: - - - T, |
1. T1m1ng ' S . 3 : ' ST S

)
Th work is ‘to be. performed by peop]e who are. non-= hand1capped .
addition, they should be familiar with the’ JOb to be performed throug
prev1ous expen1ence or a pract1ce period L L e

“If the job has ,not previously been done by each pee\bn a number of
pract1ce 1tems should be made or assembled‘before start\gg to time
‘the_work.' More “tems should be pratticed on‘when .the length of time,
requ1red for ong item increased due to-its being a more difficult item.
If the time for one item.is lona merely because the work consists of a
larger number of simple steps, then a longer practice peridd can be
d1sregorded {The followipg table is.suggested to -indicate ‘the amount
of -practice whic shou]d be prov1ded when: no prevabus exper1ence is.

T possessed by @ person who 15 to be t1med _
N - . . . .“‘
Approx 1ength of time to do" . Minimum Jumber of items or * ‘
~ one item or operation (assum-." . operatio to be made- in ‘a
\\~ ing -that longer times are due - practic 31oa~before
to greater difficulty) ’ . timing starts .
_ " Less” than 1 minute. - L h - .20 Co o
' ¥ l;minute7to.2,minutesa“1g\; - : 25 & o .
: 2 minutes to 4 minuges e : 30 > . AR ¥
- . +. .4 minutes to'8 minutes - ', . " 35 .
Cone ‘Mare’ thaaQB;glnytes- Lo 40" -
: L



: N WORK TIME. - ,
: and .. T : \ :
, . EXPECTED HOURLY OUTP - '
b . -Job No. __ Item No. Item Name - Date '-‘
. TIME | - ‘
. 1st Trial 2nd Trial " 3rd Trial - | - 4th Trial Totals. E
.7 | Warker/Task. |(min/sec) | Items (min/sec) | Items. p(min/sec)f ltems (min/sec) |Items .| (A+B+C+D) }(M+N+P+Q) F . -
. SN Time | Time A Time | Time | Time kems® | Avg Time
) . \ {A). jomy f-® @1 © 1 ¢ (D) l@o f»® | .® “F ~“@ 1 :
. 2 N . . oo o - .. ~ i L .
- : . - 2 - . '
3 Y . . . N : ‘ B ] | . ’
f- K i ® | PR E T 4
’ 15 “ ". E ‘ ‘ B R i . i o~ ve—— .
) L W i [-’ . . i - . . . - A . /
_ ~ . R ¢ ‘. ( . A « o 1. e -
S . l-:‘ . : 5 \. : g . . . ‘ .
SR - E (min/sec) - H (Dollars) K '. o8
-0 < ‘F work 'time - D R N fIndust_r:«i.al.' Pay J L o
- Worker/Task | Average Time| per hour Pieces /Hour Rate Per Hoe ! 'Plece Rate -
) I | () | [ IR o L (L
S f ; : - o
A B! 4 N .
. : = - LI SES— )
. ‘ : ]
L .
| 2 ' (
- 'Y ‘ : £ I ' o . \ . - N
o . . . N - \, < .\ .
. . , ‘\ﬂ ? ) ; . 1 . '
- o 4 - * > N E “ | K o : . . E -
. ; 9 I - - v \ W ) T"'"
’ .. ‘ . ] \ 4 L. .\. . \ N ‘. o X .
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o X Arrange the work place exectly as+it will be set up for the- _
e '-,fﬁ ultimate worker with ‘tools, materials, work space, seating, etc. s
i . : ... . in.place. Have.jobs ‘or fixtures bu11t and equ1pment set up with . : .
.+ the "“bugs" worked out- by prevxous testing-and use. ' Do. not experiment - - ~__
‘ : during the t1m1ng per1od 31nce th1s shoufﬁ have been done already. =~ = - -+
e teps An ordtnary watch, preferab?y one w1th a sweep second hand can be used
Lo e ., to record the time.” If possible, permit the person who is performing- o
“: the test to.do several items-without stopa@ng between them. . Time e
~.for: the entire period he or she worked duct time for 1nterrupt1ons :; BRI
. . “Which were not requ1red Ey the work 1tse1f such*as stopp1ng for. persona] ‘
AT _needs etq , . \, - R . .
eV L2 Calculate Average T1me AR ".:- o IR L T
I R F Dete?m1ne the tetal time. taken by ‘each person for the actual work S
A S ke did in the test Divide this: time by--the number of items or -
. oo 0 - pperations Re completed .to get his average time per piece or.pperation.
PET & &everal people partﬁc1pated in the test, calculate the average time
: . “for<gach one separately.- If the average time for one of the pegple in
- Zthe\%§§t is either less than half as long as the slowest person or more
than-twWice as:leng as the fastest person, with the other people’s .average .
K : . stimes within 25 - 30% of each other, it is best.to disregard the extremely
Uil T fast or slow rnd1V1dﬁa1 and omit his times from the fellowing calcu]a-A
. 5o _t1ons.- “Add .the acceptable 1nd1v1dua1 averaqe times and divide by the Y 3
. number qf people 1n the test to get the group S average t1me per ttem ¢
. ¢ .4 ..  oroperation, , iy, . I
3o~ Example LT e e
.The workshop is prepar1ng a b1d on maklng a p]ast1c toy First, it
. . s to be: assembled and g]ued After assembly, it is packaged in-a
] digp]ey box whlch is th;h packed in a shipping carton.. .

when vamous, assemb]y "and- g]umg werk metﬁods were tested out, ome’ was b'
. f1na]1y selected. It took about 3 minutes- to make the first tay using
" the §b1ected method The&packag1ng and pack1ng took JUSt under one .: 8

: - The precedmg table was used to de;terjnme how much practlce Shou]d be '_ E

) a]]owed the three superv1§ers who weré going to be timed in’ ‘the test
“iifce none-of them had doné this k1nd of-work before.. From the 3 .
‘minute time for making the.first-toy, the table indjcates that 30 Lo
“toys should be assemb]ed.xn ‘the pract1ce sessidn before timing would .
start. CemponentScfor 90 toys:were given the superﬁ;sors and- they
-each assembled 30 of. them for prdctice. The practice shssion lasted ]
AT ~just about one-hour, for they found the t1me required for each toy '
e ~_ dropped. stead1]y as they become more exper1enced .
' : ;;, . » .
_ o .;' Each of the three superv1$ors was then given parts for 10-more toys to
S - - be assembled in the timed g¥ssion. The- actual time. taken by each was:
’ : ) : o ST _ AP L -

- . N . e i : B * ) ) . ) ‘ .
» ST Co -

P




T e

_Supy'#l :
Supv #2

AN
o N .

~

Supv "#1

_.Sppyr#z. :
-+ Supy #3 .

The t1mes for each superv1sor were then averaged

~'Supv #1

Supv. #2

-Supv #3-

gupv #3 .

1:21/00 + 10/45

- §&rwd_

3:30 p.m.e
'3530'p.m.

Smrmd

. 4:10 p.m.".

4 10 p/p(

AL 10 p m.

L .

Total Time

31715 + 14/00

]

17/20 # 19/10

y 3;30 p.m,°ﬁ

) - b
\‘

. 'Stogged :

3:5%.
. 4:01 &
15 sec.

3474
AR 20 sec.

L

A

StoEEed

'._”’3 4:20 &
. 45 sec.

‘q:28

4119 &
'10 sec.

* Toys

- dsee. " Made
71905 . 15

'2715..-  15 .
1590 15

1

Andi?he average of the group becomesa" :

"
For packag1ng pr

the. time require

Each supervisor was t_hen timeg
results:

o &

Supv #1 -

: #2
C#3

Divide by

Group Average

T

act1ce each supérv1so
d was thought to .be under one min

Average Time
: (segonds)

127
181
106

§\Alﬂ_seconds'

. p)..."

2

- TIPS " et
5 *

Total Time -
(min/seg)

- 2)/00
. 31/15°

' '%égzo

'_ Since the t1mes varIed w1de1y, a second tr1a1 of. 5 toys,was run.

Total Time =
.imin/seci

| 10/45

.. 14700
0. 9/10 . .

‘ Avg Time
Per Toy (segl

L127
181
o5 -

I\-

138 seconds per ‘toy for assembly

'/' ~ and gluing

99

73 . : *

r was g1ven 20 toys, since
ufe for each toy.

v

3

—

| AW —

while packag1ng 20 toys with the following |



_ .
. : . L. - Lo ] * - -. ‘ v ) ’
B ~ Supervisor: #1 ' #2 . # e e
T4 . cStarted g aam | 8 am..  8:40 a.m. |
. S S . BN
: : - Stopped Q"' 8:48 & - _ 8:50 - 8:52& - Lo
S ) .o F . 10 sec. A ', 45 sec.t - .. g
<7 N Tétal Time - 13/10 ¢ 15/00 12/45.
| T vhkmin/sec) . o - -
“Total Tine 790 - 900 S . 765 R
- " {seconds) - . ' S o
Vo - L e ’
x_:;,- ‘_Toys Packaged - 0 - - 20?5\ B 2 !
‘ . Avg Time/Toy = 40 e _45'171. -39 L
L Their group average was: o '_f7 ' S gj§ 
oy 8w \ o |
v _"_ S #2 45 ‘ o : . T
' | 3124 k‘ .
e - 42 seconds per toy packaged-
: THence,Lthé'averdge timé’was'fouhd tp_bé: '
; * Assembly:. 138 seconds e
. . -Pagkaging: 42 seconds ' -
o 3. Pieces Per Hour
~ - ) <. co. : - Do ’ : - .
.7 «r. A worker- spends only a.part of each hour he is on the job actually

- performing work. )
. . . . ”»

Some part of;each hour 15 spent-caring.for'hié peﬁsona]_heeds (getting -
- a drink, smoking, talkitg with co-workers abog;tsports;or family or
news, toilet needs, short rest periods, coffee breaks, etc.)

An additional part of each hour may be used simply for waiging rather
than working. The worker is personally ready and willing to work, but
: _ he 'is forced to wait for materials, wait for instructions, r inspection
S~._ © . approvals,-wWait for‘a.mgchine to be repaired or adjugégd; r for some
' other job caused delay, L ' ' -
The 50 minute hour has been proposed and widely used in industry to
indicate that 10 minutes out of each houris being set aside for the
personal needs or job delays described above. For most workshops,
- however, this 50 ginute hour is-unrealistic. Workshops-are not that
- ----——well-managed. (Nor, for that matter, are many, profit-seeking businesses).
. Hence, the use of a 45-minute hour (2700 edonds) is suggested unless ~
you can demonstrate that the management of your workshop is so efficient

R . L S .
Q 74 . 9" B . .
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. _ . that clients really have an opportunlty to work some greater port10n
: _ .of the hour. In some ‘workshops where the foreman-supervisor to client
N .+ ratio-is quite high (1 to 15 or 20 or more) a-40 minute hour might
) be even more realistic. In no case should a workshop go beyond the

. .. 0 minute figure, however, for this represents the ideal used by

\\\;;~‘ “ large companies with good working conditions.

" Theeeime value found in.Step 2 is divided into the number of minutes
(or seconds} you select for the expected working time per hour' in your
- el shop "The result is the number of items or operations you would expect
. ' from a fully product1ve, non- hand1capped worker for each hour he spends

¢ . . on the Jjob.

° - . : . . *
. -

_ This pieces per'hoor is one way a production'standand can be expressed{

o9 v

\ _Example: “ ¢ . o o - .
e In the previous example for Steps 1 and 2 the average t1de per tOy
I ~ . was. found to be 138 seconds for assembly and 42 seconds for packag1ng

‘\ .
If the shop used the 45 Mminute hour (2700 seconds) the number of toys
. expected Eo~be assemb&ed per hour are

‘worktng Sec/Hour IR | . '»,: -
. Sec for 1 Assémmy P1eces/Hour e . Yo @

- 2700 seconds -
138 seconds

19% toyS'assemb1ed/h0Ur- : - :

- | The expected packaging per hour would be:
2700 secdhds-;" » Lo/ ,
' 42jseconds‘ 64. toys paokaged/hour _ .
4. P1ece Rates » g
X 4

. In order to determ1ne the fa1r wage. to be pa1d c11ents for the1r work, .

~ you must know the average wage paid to employees in local companies
doing a $imilar kind and level of work. A problem arises as you try to

R find "similar" work, for a variety of factors go to make up the content
. : - of a job. . ' .

"To match up the workshop job with one from competitive employment, you dis- -
regard the amount of work done in the compet1t1ve Job but compare: S
a) What are the relationships Wi th data which is observed or menta11y
. created -inclfiding numbers, words and symbols?

1). fAna1y21ng - o ' o
2) Compiling . ) | ' : _ :
- 3) Computing ‘ ‘ N
- 4) Copying : ‘ _ , "
5) Comparing - = - . .

s 9

o)




. . . i ' i
. ' . b) Whatlare the relationships which lead to various interpersonal
: relationships including-instructing, superv1s1ng persuad1ng, speak-
~ing and servgpg7

ﬂ\\; S c). What are the relat1onsh1ps w1th things such as materxa]s, mach1nes
BN . - and prpducts? . . . ;

Precision Working T
Operetxng -Controlling
~ Manipulating- Tend1ng

Handling

BV RN I
Tt ot st W

Q.
~ . '

- , . . . _
- d) How\much f%ex1b111ty is expected to pe able to do different k1nds
~of work or &\sequence of tasks? .

‘e)- What qua]1ty\pf work 1is performed as Judged'by the degree of per-‘.
fection required (amount of errors.or flaws permitted without be1hg
cIassifled as a reject) or number of reJects a]]owed? ) '

f) How much superv1$1on is prov:ded what kind of peop]e are. the super-
* v1sors? :

= -

It is seldom possible.to exactly match a workshop job with a JOb

from competitive employment using all of the above comparisons.
Genera]ly, the competitive job will be more demandqng than the,
‘workshop job. As a result, the rate of pay in competitive emp]oy—
ment should not be the rate to be used by the workshop in determining
its piece rate, unless the workshop;w1shes to prov1de a wage subsidy"
to its clientse. : _

_ ~In select1ng a wage rate, the workshop shou1d appTy the‘same test o
. .- - which the Department of Labor s Wage and Hour Division is directed ’
" to enforce by the Fair Labor Standards Act and the related Regulations,. .
O , This require$ that: 1) a wage be paid to“handicapped workers (clients)
ST ' ! commensurate with that-paid to non- -handicapped workers in the vicinity
L in regular emplayment which maintains approved labor standards for
. ‘essentially the same type, quality and quantity ‘of work, ‘and 2) the
* .. wages. being considered above as being-paid to hon- hand1capped workers
- Tin—the-regular employment must be for work which is ‘compagable to:
that performed in the workshop. Stated another way, what would the
' c11ent be paid if he performed th1s same job in compet1t1ve empIOyment?
whEn, to meet the needs of clients, a JOb is subdivided or superv1s1on
or 1nspect1on is-increased to majntain quality, the job has -been changed.
It is no longer "like" its counterpart in competitive employment. But .
v : . . to establish this difference and establish a fair wage (fair to the
g o #"workshop, - its - customer, and the client who should get accurate data
-about his competifive "worth"), the wqrkshop must be prepared to --
-~ document and quant1fy the differences or similarfties between ghe
workshop job and various competitive jobs., .A's 1e for doing this
"is #und on’ the next page. o | Y

-




VScale Qr “omp&riﬁ;‘the Content of wnrksh5Q Job Titla: .
Wwith imrlar Compeaitive Employment Job Ticle Al - ' . _ - -
. In the . ' | Company - - S ~ Date
Where § . . t0n$ per hour (§ averiée) was paid to‘approximately . _workers on this job
Hho.produced'approximacely .- to pieces/items/operations per hour ( - - - ___average)
e T e o S . o Prepared by: - — & \

-.ﬁs

-/
. . , 4--‘ .. \
.'i. SPECIS:: :

4rh

_ , - {Degree -of importance E = =15
e e ‘ in the competitive job | & = .8

!kﬂ ot o . E-essential, key o= -1

- - | o - JFIED

.. _ lement : e i i .
- . - . . E ” ;:-VM‘UES \~
e - “.“ecf§::§§lb2§e;:::'__ ©(£111 n values to.match the: ethled 7 L ron THIS

- SR S .*:ﬁQhelpful or minor.‘c}:_':x“ __ degrees of 1mqutance) / "‘?TF.'“f REQUIRE I.
t o S ‘U-unimportanc Lo Mucp less Less in - A'ffi Hbrg in' . Hhch more. HENT

' . {(circle one for each ~|in the -worke| the- workf S the work-lin the wnrk~ o
J0B CHARACTERISTICS 7. - | job’ characteiistic) ‘Ishop job. . |shop job }same. shop job shopvjob Coiunm

_’15’E§"EEEETTONS&TF§ A B R ;;Ciﬁifw ; RS NS >z :
1. Analyzing =~ = S BN R U -« obiao e e KK e IR t,/:
'QT_Compiling' ) jﬁ E N H U I DDA B _;_'W“wi- 1 - T - o {’_' e -
3. Computing y E N W U | S N & al O
4. Copying WE*tufﬁ{fu"*f;g.=g T SRS DR A v
' 5. Comparing’ s E. N, R\ U -k "%, )" 1 S R
., | 6. PEOPLE RELATIONSHIPS _—  ~ | & N H -0 _ B LS A i A N W
~ | THINGS RELATIONSHIPS L . o A E qﬁn IEE N B S ER ORI
' 7. Precisién Working . ' .E N H. U g Y S A T DR ke
. ¢ 8. Operating-Controlling E ‘N ~H U B s R o
rManipulating-Tending E N 'R W i 14 L1 Nl T
/- Handling 1 E N -0 U X ' N N e oo w, =N,
_ 11 Fliiibility to do different " E- N H-U S i v — P,ﬁ R o
o f ds of work L 7 L i Ut P < . b é__ =
- - | quktTTY RS S (R SR I T
2 12, DPegree of Penfectipn (amount Ef~fqa}-nf_'? - "”- y
: . . L |

of errors. or\flaws vermitﬁed;_ e R
/ short of being'rejected)/ . T L
. I3 Number of rejects éIlowed/_ T & N "H 0
;| SUPERVISION ~ ~— . £ .. N
e " 14.- Amount of time glven wnrker o, )

15. Quality of s rvisor . . 3 : L, _
: "16 Permanence ofﬁgtability of e, oA S
T employment (Seasonal, tempor- ' — 0t CUNTA RTINS St &

o - 3Ly, intermittent) . o - JENSETIR S _ >
L' - Y B » . - . ? 1 R .

Sl 4 100 = .7 ®x g ' U e st ] ‘ o L $ -
TEE;T?’???: . S Avg or Selected Pay . Base Pay for % Expected output Piece’rate for .
quhmn AL ‘ B of ‘competitive job outpqp on: worEsﬁbp ‘in pleces/hour ° workshgp job- . - -+

BRI . - , o . ob s\ - : o )
T S oA e | .
5]\ M . "’7 - V\ e - , . ’;:""A : : |- . ’:‘ 1 ot | _- .“’ ! . g - T,y .. " . ; T > ) ‘I ‘_- R o . 9 ‘) ., _1"
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R \\ Exa‘"]p]e‘“ . .. - . " -’. —- ') -. - . A . ‘ 7. .
‘ , The Job oF assembl1n& the p]ast1c toy -in the workshop was stud1eq
. " It was . thought to be .most 1ike the job of assembling ball poirt
¢ ) pens, which was being parformed - in-the Ideal Manufacturwng Company . :
S | by about 12 production, workers who are pa1d $2.15 an hour S
- When_an hously based rate has been determ1ned from an exam1nat1on
. . of-compet1t1ve job ccmpar1sons,.the piece rate 1s§obta1ned by d1v1d-
lng it by the expected pleces per hour.

SR ) - e S o
. . T ¢ ’_\\ ’ '.l . . ' _ « T ‘ ) o A N .
e e Examp]e . 'LT- o _ ) D o - o
S . In the prev1ous examp]e, 1f the competitive labor rate was determ1ned
- ~ to be §1. gg pen hour, the p1ece rate wou]d be: - -
. — ' —Going tabor Rate - i — —— . s
. = iec X
R | Expected Pieces/Hour ece Rate . .
. X - e ) e _ . i -7
. . , Lo Labor - ™~ iExpected: Piece
U - Going Rate '~ Pieces/Hr Rate/ea
Lo Assemb1jL _ 1.90 ..{ 19 = 10¢
» - . -* Packaging 1.90 . 64 N 3¢
. T ° . . - N . % I}
N ¢ - ' v b . . * - 7.
..1‘ R PR ‘ . . . o -
'.-.. 1] : 9 ‘n » *
J .. % ¥ - . - . .
a oo - i S ‘
- - L ] ‘ » oS
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¢ 3 . e . N
L3 . , "i . - "
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' ) RN ~/ \
l - .
\ . {; o . * )
~ ~
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w - ] 3 /
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'. AN - - o N ,..:F . -_'. | . . . ‘ . | .-.‘7;
f ) ‘..: "?’ . . Masnad | . , -. o ‘. . E A ) R . | -
- 14 WHAT ARE- THE PRINCIPLES OF TIME STUDY? - - R L
‘ ..'. KK.«A’?&‘. h ‘ ,‘ -. L | .‘ . ’ | . . ~ s - . S .-
e " If‘yod.héve.méstered the material:up-to this point, ending with: the previous B
"f--"ﬂ-.-~section-on-a;ﬁquiek"way_io~se¢-prodgctionhstandarg§4£_yQu“haye;{inisbed the ' e
o iy .COurse of.study. . L SR T ¢
.. -;-“.“.“R . . . . o . ) e . , \‘5 . o o . .\ ~
7 ’;Qﬁgg-. ~ Congratélatfons! ™ . . " S I
";?Q? .7 -'This section'on time $tudy and the ones to. follow, -
Ty . . - Lo s o -t . ..
‘ | 15.@ What is work rating? - - .. - ' - I
17." What allowances should be: considered in setting production -
« - - "= . standards? e ' AN T :
. . . . . R . 7 - ‘. . \.‘-- . . K .‘ o ‘ :'. ~N )
5 ;are for use by workshop personnel who desire to-yse more precise wethbds such
= - ag would-be followed by the industrial time standards engineer to determine <,
' production standards: % R s N
e : ) L e e o ’
e The sections N o S .
T "_16. .What shauld be‘épnsidered‘when uéﬁng pre-determined time sysféms?_}
N .18.’_Nhat°factor‘shqqu be considered for the learning ;urve? : '
are ang fdr more hdvénted‘wqu{ ’Ygu_may’want {0 consider th?m if mich off your v
_ time is spent estimating or sqttingvproduction~standards’ofﬁestimating’pnoduc— S
.= tion outputs for pricing or biddiqg_or.production;ﬁcheﬂu1ing purposes. .+ .
vt - Yoo L - R S L : .
. Time study techniques are suggested for ‘rehabilitation workshops because .

v e they require less training than'pre—deteﬁmﬁned’Eimeﬂmethods and because they can
. be done relatively quickly with reasonably accuratd results. ' S

..
.-

f*i - F&ﬁrid%fferént kinds of time can occur in the ‘making of anx qﬁodu;t.'=ﬁhesef e

are: . - . - s . : -

\- : . [) ' ' . IR . ¥
1. -Cyclical elements: These elements Qccur. at least Once in ,every seguence
o or cycle of work. An example would be the use.of a hand operated drill

~ press, being used to drill two holeS in.a piece of-steel. The feed handle
must be pulled down each time a hole is to be drilled. This-pulling of
tge handle will occur two times in every piece of steel produced by this
d#il] press. operator. Pulling the-b?ndke is a cyclical element. .

- *

2l Non~cyc1icéf elements: May occur®once every two,fives=ten, or any -,
: number of work sequences or. cycles. An example insthe drill press®

A iTlustration would be the periodic replacement of the drill bit'to , .. .
" " replace with a sharpéned one or. the periogic refilling :of the cutting - *
_ 0il reservoir. The refilling of a stapling machine 'is "another examplel
v e T . o _ T _
. - 3.. Avoidabie delay: Aﬁg'id]e time;_dropping.toq]s,_unﬁecessary_movinq or ., .

TR -'tasks done by the worker which is not -required in the performance of °
.o . his job. N : : ;

L3 ..

-

4, UnavOidgble_de}ays: Are delays that are'beyond the Q@rkerﬂs control.
‘Management must &ither eliminate them or allow time, for them. An example -

* would be waiting for inspection, or waiting for materials to be delivered ‘' °

- oxf for finished products to be taken away from the work station.. = " v.
' i’ ' ’ ‘ . “‘ . .' ¥ ) ,"_. . ‘ ., ' ) o g

' o o - '.79 9'? ‘ - .. P- . o
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8ecause—they are most easily over]ooked the non- cyc11ca1 e1ements requ1re
special attent1on when thé time studies are being used -to prepare-a bid on a new
job. .These incTudé” the time required to set up a job,. the transportation of.
mater1a]s and finished parts from one work station ta another, periodic }Ub%‘
rications of~equipment or ‘change of tools or cleaning, tear down and take way

time when the job is completed, and 4nany.of the packaging, protecting, sealing,
“marking, and tounting operations: perﬁormed to prepare the item for sh1pment or
de11very to the customer. .

| T1me study observes and records the t1me requ1red “for the cyc11ca1 and

‘non- cyc11cal elements in the pQrformance*of a-job.= The cyclical elements are.
most easily studied. Half or all day’ studie®, are preferred for accurate identi-,
fication of the non cyc11ca1 elements, when the JOb is 1mportant enough to: Just1fy

&

¥

i “') N 2 : . : | .|- ‘ |
Hith speCLfméﬂ’//methods S L o~

‘lt [ ]
T1me study is best done w1th the actual work.. A p1lot or ~sample run of a
. job for this purpose permits a better study and re
duction. standard Th1s too 1eads to a better bid or price being estab11shed
Steps in the t1me study process S ' : '\v'
, 1. Comp]etely gescr1be work methods and working cond1tions .
2. Break the job into e]ements e .,' |
- 3. Measure actual time (observed'time) reduined-by a se]ected worker_
P4, Rate effort or pace ) . .
: 5. TCalculate normal time - .
: . ' . - . .
6= Determine appropriate allowances - _ .-
) 7. Calculate standard time ;' ' R .

1In summary, t1me study is the ¢echn1que for finding the t1me requ1red

bl

»
-By:_ a qua11f1ed tra1ner worker

work1ng at: a normal pace or effort 1eve1

. b L4
" mater1als
Y . A ! - - ~ '
- e <tools. :
4 equipment, and P .
L .. working conditions A -~

N To'dez' a c]earTy éefined unit of work .

-

A

¥

-
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« 18A. HOW DO YOU. USE-A' STOP WATCHZ, o ' o

~There are two,systems for using a &cop watch. .
. : L R v T ’ gL " ) Z‘ ) L4 .
! .+ In the "snap back timing" method,” the stop. watch hands are stéyted from
zero at the beginning of each element and snapped back to zero. at the end of
~ the element ready to run again for the next element. A reading of the watch is :
made just before theé hands are snapped back.and recorded in the "T" (for “time") o

v

colump on the time’§tudy sheet with mo further computation necessary. " This $ystem‘;4.

+is criticized Becadse of, the firactional: loss of time during the reading of-the
position of the‘hanqsf. N S e L _ _

_ The ”continﬁpusftiming" ﬁe£hod‘hés'the_watch‘gté¥téd'fr5m zero. at the be-- .
_ginning of thg'first element, but instead.of being returned to zero far each-
successive eTement the hand is. Rermitted. to continpe to move. As each elément

is completed, a guick veading of 'the hands is made and recorded in the "R" (for. .,
.7 "reading") colump on the time sheet. When a series of up to-10 complete continuous .
.1 " cycles are recprded,.the watch 1s stopped. "The difference between readings for . . -

./ - .succéssive elemgnts is: then calculated and recorded in the "T" «column. »-

b .“t_

) .' .If you do nat have a stop watch, the-swéép éecdndjhand'dn an -ordinary watch
can be used satisfactorily for most workshop time study jobs. 1t would™de used
as described for the stop watch ‘continuous method with-a reading and recording

in seconds'at the end of each successive element: - 7 L B

N ~ For very short, elements, of .5 or 6 secahd§ dUrafidﬁ.br.JeSS, the methods
. of counting seconds may be satisfactpry. If you say at a normal speaking speed, -

_ "one thousand one, one thousand two, one thousand. three; one thousand four, etc.,". . _
" you will be able with a little practice, to be 95:97% accurate (2-3. seconds error. . - '+

. in one minute).. ~ 7 .7 . e , , S

A Time Study Trainer Problem -
-The Time Study. Trainerwrotates a disc°divided into eight colored sections. « .
Each color represents a task or element which istto be timéd with a stop watch
or sweep second watch. ".The times obtained by you can be -checked_againgt known
‘values at the end of the problem se you can judge your accuracy with the watch,
” ’ . . ’ i - . . © - ’ . X ‘ . :
.o Put the nameslof\the colors in the "elements" column on the Time' Study
- Sheet. As the disc rotates, .record the values frem your watch (huhdreths of a
minute for the stop watch, seconds-for the ‘sweep second watch) in ‘the “R"
.- (reading) column nearest the “"elements" column.. You note the watch reading . .
. at the end of each color and record it opposite that color on the sheet. The
reading at the end of each color is similarly recorded igmediately below the °
_previous one. At the end of the cycle, go to the top of the next "R" column
“and continue to record down that column for each .color as before. When the. )
_last cycle has been.timed, the values for the "T" (time) column are obtained .
by subtractingd. consecutive "R" figures. R ‘ : : LB

_4start your watch at zenp,'record the sta ting timé in*the upbér'half of the "R"

_box at the beginning of the first color iWgthe first cycle. Then record the ending. .
o~ value in { e lower-hal§ of the same box. This needs.to’be done only once for°each”™ -, .
“ . timing session, to establigh a value from which to subtract. your first ending . .

reading. From then on, in®both the stop-watch and sweep second watch methods, the

ending time value automatically becomes the beginning value for the next-color

One special note for those who,use.s sweep second watch, ' Because you cannot

S T . f
| a.99 S
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o w1th1n a cyc]e and from one gyc]e he next. when the cyc]es fol Tow each other f*,‘;o.
- .£§§FM1thout 1nterrupt1ow- . - : ' |

After the "T" values:have been computed, a H%; widely déviént,v
i.. dropped and the remaining ones totaled for each color or element. Th total 1s
~divided by the number of values used and an average time thus obta1ned for each

co]or or element.- | _ _ ,
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7Y METHOOS AND TINE STANDARDS | .

e PART NUNBER
~ manpradrumive conrion <. o —_— R L . _
=00 N T TIMESTUDY COMPUTATION: . [T9-MUMSsR - OREG NuubER
. on:u__srm‘qzoue'_‘a_:ﬁﬁon G : . . . . - :
':.qnvlcitAn.‘ } = :

. . N L : MEAT TAGAT vERICLE . .. >
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~15.. WHAT Is'wORK RAT:NG?; RV "’5&? R
C . \ ) - ) : .

. <
Ne aT? know there 1g/a wide difference 1n ‘the speed.at whxch pedple )

work. Studies have shown in industry the fastest worker will produce
about twice as much as ‘tly s]dwest You know.from your. own experience that
some days you can accomp{ish more than on other days. Your mood, attitudes,
whether yot are refreshed or tired-—a11 effect your:.performance. Coup]e these
- factors with. the wide range of 3ills which .different peopleppssess and it

provides an’ explanation of’ the W1 g var1at1on in performance ich is to be

expected from workers | - - oo

.

IR ._ | Rating ‘is: the comparison of the speed of a worker to , the obSErver s
« concept.of normal working speed Normal working speed is not that which can

——only be done-by—a-superman. . ' It is ‘a scomfortabte pace which can be kept up all
. o .,day without unusual fat1gue .In"some” jobs Such as typing, a minimum speed’is
1 4 npecessary. to maintaingrhythm.- In others. such as shove11ng dirt, effort must be
S controTled to prevent‘ energy- burnout . - ’
Standardlzed rat1ng'pract1ce exerc1ses have been Ueve1oped to»asstst your - s
" learning this normal working speed-concept.: A1l work rat1ng exercises..involve
tasks' for which normal times haye been developed-by comparing the opinions of.
- thousands of industrial engineers. These .agreed upbn-norms represent their
"~ concept oﬁ an average’ working speed or' pace S - _
. Ratung can be 1earned qu1ck1y but it 1s necessary to refresh your memory
R by using one or more of \the rating exercises before ygh start time studies. This.
.. is espeC1a1]y 1mportant if ydﬁ do not make many t1me tudies. } '

 Three of the more common of these exercised are de;cr1h:§ on the next few - ‘_-
. ’ _ ,‘.pages L K : h $ _ R !, _ -
“U 7 i5A. HOM CAN YOU PRAGUICE WORK RATING? - . T
o wa1k1n _' ’ . i A e
;‘“‘“”Jl - . . : PN s

Measure either a 44 or 50 foot d1stance Place "two. chairs about three feet
-rapart at either end of this distance. Stretch pieces of string-across the three
" foot space between the seats 6f the chairs. The string may be hefd in place by
putting a- book or s1m11ar ‘object pn’ top of it as it rests on the chair seat _—

) Thus, a person who wa]ks along the measured distance will hit the str1ng
~ with his legs and pull it from under the book as he walks between the cha1rs at
both the beginning and end of the tourse.’

_Have the person who wa]ks the course start e1ght to ten feet in front.of theg |
. start1ng point so he is traveling at a regular gait when he hits the starting
..+ string. ‘He should continue at a uniform speed and walk on throudh—the string at
T the end of the course. . o "\Qt;\ _
_ One or more of the observers should use e1ther stop watches or a sweep” ~u.. 5. T4
- second hand witeh to recqrd the exact wa]kihg t1me from one string to the other. '




‘ N o T | | o - ? e
«Edch observer and the person walking should form an opinion of. the speed of L
-of the walker. . This, when expressed as a rafing, uses 100% to represent a
-~ average person's normal walking speed. If you think he walked about 10% faster
than normal, you would rate it 110%.- If you ‘thought he was slow, your rating
could be 80% to represdt a walking speed on]y 4/5 as fast as normal. Important::

e Do not ook at the time figure for- the wa]kan until you have. recorded your _ ’
- observed rat1ng percentage on the Rating Pnast1ce sheet see page 90. - .

The time for the walk can now be found on the Tab]e of Time Va]ues and
Ratings, page 89. Reading agross the horizontal line to the column on the left.
will reveal the Irue rat1ng hich should a]so ‘be recorded on your Rat1ng Pract1ce -
- - sheet. . L - _ o ' : .

'$ubtrecf the'true FEting frOmjyour'ob%erved‘rating to determine~the differencg'

: e-over—————
rated the walking, that is rated it too high. A minus d1fference indicates that ’
ryou rated the. wa1k1ng as berng slower than it actual]y was.

Na1k1hg on the level without a 1oad at three miles per hour is cons1dered
normal or 100%. . : : . . . . -

.

-Card Dea1ing - . \ ,,'f ' S, - .'I.,"

Use .a relat1ve1y new deck of 52 p]ay1ng,cards Deal the cards.one at a time
into four separate piles around the corners of a one foot square.. Hold the pack
stationexy about 12 inches from the center of the sq/ere The dea11ng hand should .
*  place each card on: its pile. D6 not tdss the cards Trom a distance. '
Make and record observed rating Judgments and use time values to f1nd true
rating percentages as descr1bed 4in the walking exerc1se

Because the method of dealing and cond1t10n of ‘the cards can 1nfluence ‘the
- time, card dealing is not considered to be as. va11d as the pegboar exercise
descrrbed next - .

=
[

"Pegboard o S y

The- 30-peg pegboard- described in Sect1on 10A or a similar 60 peg pegboard .
with ten wvertical rows of six pegs each is an inexpensive and effective rating
practice device. It is especially useful when finger, hand, and arm dex@erlty
: and coord1nat10n jobs are- to be performed _ . .

-

The 52 cards require 0.5 minutes or 30.sec0nds to deal at pormal or 100%.

»

A pin’is to be picked up by each hand s1mu1taneous1ydfrom the supp1y box: - :
1ocated next to the pegboard aqp the side away from the operator. . The pegs are
- to be put rounded end dawn/inty the beveled holes. of the pegboard starting with:
_the holes in-the ceffer of the board next,to the operator F11T the vertical *'
E rows working sucgéssine awax,from,the operator When the row is filled, start
, . the rows immediately .next to the rows Jjust fiiled, aga1n be%inn1ng thh the ho]es
' - gext to the operator and working away fromhim,

Make and record obsenved ratings and use. the time va]ues to fyhd?the true
rating as.described in the walking exercise.y =~ = '~ 7

. -
. -
. | . . J
. K . . -
[ . :
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. For AV Exercisess T« .. L Q‘ RN

e

. -., ‘ . ‘ . [ ] . '
. - Repeat each exercise used at least ten times. Vary. the speed. of performance
w1th1n an 85% to 150% range so both observer and performer can  achieve accuracy -
‘within 5-10% for a variety of speéeds. B
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. The film, MULTIPLE VIEN TIME STUDY Number‘UC 904 -may be rented for $10 00
‘per showing from. tie Un1ver91ty of Ca11fornra, Extehs1on Media Center, Berke]ey,.,
Ca11fovn1a 94720 . : _ _ -

~ a

" The f11m 51mu1taneou51y shows six v1ews of an operator mov1nq stee1 ba]ls
+to a rotating 1ndex plate (1oad sindex plate bimanually). “In" the.first half of . _‘

. “the film, each view is tabeled with the worker's rating rang1ng from 70% to 145%°. ¥
‘in 15% steps. In the seCorid half of -the fiim, the viewer is to assign rat1ngs = L
to each of .the views for cqmpar1son w1th the true ua]ues wh1ch are furn1shed 1n \
the lnstructnons oo . - : .. D ST

Another film, TIME STUDY RATENG, Number UC-303, may be rented ’for $11. oe-
per showing from the_ Un1vers1ty of Ca11forn1a as. above [

[ . N ry

It shows 30 £l screen trials of the operat1on descr1bed above fbr the
viewer to rate. -The first scene .is a 100% performance. True rat1ngs are
- furn1shed 1n the instructions for compar1son and ana]ys1s

The 1965 series £i1ms-on DIRECT, INDIRECT, AND CLERICAL OPERATIDNS were
prepared by the Society for the Advancement. of. Management. - There are six £ilms _
in the series, each of which may be rented for $5.00 per showing from the Rehabili-
tation Workshop Administration, University of San Franc1sco, 2130 Fu]ton Street,

. San Frapeisco, Ca?1forn1a 94117

These f11ms show 5 d1fferent rated spébds of -18 JObS as fo]lows ' A

'Fl]m 1: Mail Sort1ng, Manua] Typ1ng,-F111ng o - _;

fFi1m 2}”_Comptometer, Key Punch, Check wr1t1ng

 '¢ _" .f ‘iFi}mtér Dr111 Press, Turret Lathe, Punch Press

| -'FiimZQ: Mechan1ca1 Assemb]y, Engrav1ng, Form Rug Cup
‘Fiym‘S: Sweep Floors, Wash N1ndows Mop F]oor _

Film 6: ~Pack Cans Seal Cartons, Stack Cartons

>

-' "
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St .7 TIME STUDY RATING EXERCISE.
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158..HOW-CAQ$YOU'RELATE ACTUAL TIME TO NORMAL TIME? * ( S-_ S
Actual © .

~ given worker to doa. fask. 1 time is the time it will take an average

worker who is skiTled in his classification and is familiar with the job to .~ 7
- .do,the task. .. - | ~. . £ . o

~ The actual time taken by such an average workman, often called ‘a 100% ..
ockers is thus the same as the normal¥time.- If, however, the worker is .above
“average, he will complete .the, task in less: tine. The actualy observed time for
- 4his performance must be adjusted upward -to obtain norma}l time or the time &x-
» pected.pf a 100% worker. -Similarly, a belew average worker will take more time

on a.task. 'His actual opserved time needs to be reduced gﬁ obtain normal timg. -

. B | q .

- To maKe "the -adjustment ftom'actua?'time.to norma} time,

i you; .

B R T e S U

1. Start with actual time {observed time):in minutes Or seconrds.

2. Multiply times the rating-in degimal form . e

3. Answer ‘is.normal time ‘in minutes 02E§gconds_ C
LN ’ . . . '.p - - ) !

: - : S ey |
Formula: U g . 4
L0 o ..

-8

ACTUAL TIME . - X RATING, .. :+= ° NORMAL TIME
(in minutes i (a decr- S (in minutes or

- or seconds) SRl mal) e . secands) |

| o - L ..

* - in the calculated normal times would

Exampygg_v; S o N .

A worker packed a bag in 12 seconds and is rated as working at'2/3lof”
normal or 67%. - ‘The normal_time for packing the bag shoyld be 8 .
.-seconds.” - T o ’ . SN

- ‘;'- “" ;.". ;" N 42 )( “.67 -=‘ 8

Example: :i_“'xf o ~

A worker- is;%jmed at 0.3 minutes-while assembling an item and is
rated as working at 110% of normal. The normal time for assembly -
> should be 0.33 minutes. S ! .

STl 3 x L0 = a3 - |

- If you time and rate three or more persons 6n a job, you should obtain a
reasonably uniform normal time from each calculation. * A significant vartation

by each person was different and/or the ‘rating assigned. to each was faulty."
1t -is harder to accurately rate peoplgr who.are very fast or very stow, sd
" be cautious.:with persons who fall into these .extreme categories.

bbserved,timémm the time study) is the time takem py a. ( o

.¥

indicate that either the method employed-

o -..
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15. WT sHouw RE comsror-:lgso WHEN ‘¢SING pR*E-DETEAmNEofTIME-s‘YSTEMS?
i o\ ) ' s e - '
Pre~determ1ned time systems, such as MTM, PMD, or:PMT, ‘require, cons1derab1e
skifl and re]atxvely Tong periods of time to complete when, the job &o;ﬂé stud1eg »

is an elaborate one. They are most useful when the job involves a large amount:
of labor 'on d relatively. 'simple operat1on élﬁ the- work to be performed.is rela- -

. ,
Y4 S I

: " tively compléx, the time_required .to prepare them and, Rencey,' the cost can~quicgkly.
SRS become proh1b1t1ve un]ess the product1on run s 1ong enough to Justxfy the study.
%, -4 .

- The chief benef\ whlch pre-determined ltime systems prov1de is the freedom

ﬁn@m the need tograte' the performance ‘of :.work. . The-time ‘values- for each pre- -

v " determined tlme.mot1on ‘have ‘already been nofma11zed and ref]eo; the time for ah
average workman to perform such a movement. ‘This characteristie would make pre-«\
determined- time systems of.yvalue for workshops with severe]y handicapped clients

. “whose' Patd of performance is considerably different from that of normal and where; o
-as 2 resu]t the process of rat1ng them becomes more d1ff1cu1t . : .

.
,

_ 1frthe work on dn‘1tem requ1res a long series of operat1ons or steps‘ pre-‘
: -deteva ‘time systems can be of .use in balancing. a. production 1ine where a '
: number of workmen each perform successive pieces of the total job. With-time
. study, it is more dlfflcult to time sub-elements or.parts of a job. In pre-
determined time, sub-~division comes naturally: from the technique. .Thus, the
JOb can be-split into equal portions of work. This. characterisgic, is part1cu1ar1y‘
he1pfu1 in estab11shing fair hourly rates of pay for a grdup of workers on an- |
o assembly line. It also can help to equitably distribute tke work e]ements among .
,:_“m\“ mnthe workers- an~order~to—get‘maxim”m‘total productwon fYom the graoup.. _

A

(Y4




_ 17. WHAT ALLOWANCES SHOULD %E;CQNSIDERED-IN SETTING PERFORMANCE STANDARDS?. -
. . | S '_ ) -. . ‘ . . ,. . .‘ ] | | . :# | . ‘ .
" The most common types of jndustrial allowances-avre for. personal time, f”-_ ~ L

fatigue, minor deTays, and*unavoidable delgys. -

4 -
.
B 4

—_A learning acfér is felt to ber neéded.inﬁfost.WQVkshops-to cbr;;ct for the

: frequent. short productich runs. N ) P - .
» Personal. altowances provide time ‘for personal needs-such-as gping to the
. vestyroom, pausing-for refreshments, or socializing. =~ . . ~ . T

£
LI

> fati i i

'Fatigue allowances are the mbst\d?fficu]t'tq‘détéﬁmihe...ExqessiVéVphysjca1_’
gﬁe is disappearing in industry with thg:expand@d use of machinery andebg- -
caus® of unavoidable delays which give the worker -some resting time. - Under extyéme

‘working conditions, such as in.froZen food plants, steel mills; and heavy labor ’
worlks, a worker is granted a 50% allowance which means he:is only expected to work, .
hal f of the 'time..: - =~ . .. T T L . ’

. H{hbr delay a110wé§Lesﬂare'SQmétimesproviﬂed‘for*géfting personal tools
‘ready for .use, get-redady time in #he morning, and clean-up time at night’  This

aliowance is. best determined by time studying several workers for a full day's . X-
“shift, PR S e - o
-3*. j " ‘Unavoidable &eTay is used to make it-posiib]e for a normal worker .to reath //A:"

1ﬂ0%;petformanceAfnx;JiuLjuuﬁJmLJuItﬁt;fJIhis“ﬂllnmance“coyax&_delaxs‘Causedfhy

‘conditions Beyond the -employee's control. Waiting for job assignment, waiting

for too]s,,waiting.for‘materials, and waiting for inspectign are typical examples
_ of unavoidable delays: These delays are mana;;ment problems. ¥ . is management's

responsioility to be aware of them and to kee ‘them to a minimum. r
3 - “Another ‘time adjustment exists which most rehabilitation wakghops-ignoreﬁ
& This is a factor based on the learning curve. It is of particular importance, . -
to-workshops becayse tdny- of .the jobs which they perform are O the shart'durgr} B
tion types” Gstry minimizes the problem by scheduling long sustained pro- o
duction runs. It thys permits its workers to become thoroughly skilled in-the :
- job -they ate to perform.. This'is sédom done -in & workshop. Although the Tength -
~of time to learn a: job will vadry with the complexity and the degree of skill re-
. quired by it, there, is a.uniform pattern in all learning. This pattern is char-
acterized by rapid‘improvements at first and then a gradually slowing rate of
" _improvement ovér continued time. Sometimes: plateaus “occur when improvements are ~
“temporarily stymied. These:are then followed by -a new increase in skill when - .
o masteryof previous work is secured. Such a stair-step pattern of improvement Lt
. and plateau followed by improvement and, another plateau, and so forth, is to he
N ~expected. -Section 18 will deal with ma@pematicaT-correctiodé which can be made
-,\\ for the learning curve. =~ = . IR . T e

.

« 17h. HOW MUCH TIME SHOULD'BE GIVEN FOR ALLOWANCES? =~ o

. " Theresare three factors which influence the amoupt of time which is per-
. mitted a worker for' ngn-productive purposes.: . S AR

‘;ﬁg.“ Ihe'degree-uf_competitioh éiﬁekienced by the company in its. own field.

. ' « \ A - , T ) \ . . ‘ . - .

2. The accuracy or -relative tightness’ of looseness ‘of -t§qe ‘'standards which
have been set. - g - '

a ’ . . « ) e - .

RO § ¥ T o

[ - L . e . C

@ .
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3. The frequeney of Lpb changes Or the\IeSe\.f=~

Vi ').. > TH -

. In some lndustr1es (for example the sewwng or the ™Wgod processing ia-
- dustries). compet1tion is so keen and profit margins so narrow that workers:
' are gxpected to.and do‘produce with very “tight and demanding tigpe standards
Output must be very high and wasted or lost time held to an absolute minimum )
- for the worker to be able*to éarn-a full day's wage in this-type of work. By L
* contrast, there are jobs- (such as in so oOf the aero-space idustries and in-.

e service ocoupat1ons) whexe the, employee’ JS under eonsiderably lass_pressure to
~ be productwve each moment of 1s work. day R, Co s - ‘
f-' a.ﬁ'o . . A]though most workshoos -assume and aré“often led to bel v\eve b_v the1r cus-'

\ ' tomers that they fall inte the first category,:.it.is probab]y\more accurate to
— . “view them as i# an Tndustry where. re]at1ve1y oose time standards prevail. Thts a”*
‘ is partly because of the natufe of the work and partly because of the "nuisance" ;‘.
or short run ¢haracteristics of the.job, *ﬁe forme3'1n the' workshop Learning. o

© time, set up‘and start up time, and supenv1s1ongmust be h1gh in this kind of ‘*‘:

work whether done by industry or by a workehop F 'y o o
e The ‘typnca] time a]]owed} for’ persona] a]]owanceLwﬂ] range between 4 to
v- . 10%, depehding primari 'y on the frequency and length ‘of coffee ‘or rest break.

i Coffee breaks-lasting 15 mlqytes each would account for a]most 7 of’ such an
Y a]]owance : '

-

—Tat1gue éq:owances‘should ‘be” rebat1vely Short 1n rehab111tat1on workshops

~Values ranging between 2 to. 6% (betw&en'n1ne and tw9nty nine minutes per.day)
shou]d be considered- adequate. * - .. . : ST 4 ‘
1,

Time for minor delays and unavo1dab1e delays shou]d ref]ect the eff1c1ency
of-making and changing job ass1gnﬁen s, Of delivering materials.to the workers, *
and of the maintenance .qf equipme’ general. While N is-management's,job 0

' keep thest Yelays’at a minimum, i 1s gen ra11y true that rehabilitation work- -
shops do a much poorer job -of<thi than does industry in general. For this
reason, it seems appropriate to use relatively high dllowancés-.in ‘this- category

1 pending the.-improvement of supervisory and management skills. A 5% delay allow-

- ance would be a reasonable goal ‘to, seek to achieve, but 10 to 20% is a more likely
f1gure fpr the present state of rehab111tat1on workshop manager1a1 eff1c1ency

{n total, ‘then’, a]]owances wou]d range from a Tow of 11% to a high of* about
26% In pract1ce, dbout 15% is a fairly compet1t1ve allowance -figure with 25% .

.'a more reasonable average ‘for present workshops The exact,f1gure, obviously,
must bé tailored to the workshop 1tse1f :

o
A4 t

lfB. HOW- CAN YOU RELATE NORMAL TIME TO STANDARD TIME7 - ih
- Normal time represents the amount of t1me requ1red by a trained, average
workman to do a given task., Standard time takes into-account thé time requ1red _

ﬁgr the varioys a]]owances To compute the standard time. you: ot "ggﬁ
« 1. Start with norma1 t1me in m1nutes and seconds o |
2. Mu1t1p1y t1mes the a]]oWauce in decimal form j =
) . . - ’ L K




» s - e - AR s I ~ - - - e e e el
. - : - e o I
. . ) N e R ' } #
» _ . ~ . ! .
U ". 3. Add the or:g1na1 normaT time: I T e '
- - ' ‘ o N - A N
o 4  The answer is standard time % m1nutes or seconds -, SRS
: ) Fomu]a. . - . . | ‘. . . -‘_. . _. .‘ .‘- . . -
o A _ . T ' ) o
~ Y NORMAL TIME “x ALLOWANCE FACTOR . + - NORMAL TIME f STANDARD y _
\, 4 " (in minutes -- * (a deciimel) . . | (in minuigs - - TIME (in.. -
- or seconds) 1 ' S - s on seconds) minutes or .
- U RS U - (\‘: ' : - . . | Jgonds) - .
. ) . ~ ’ ‘ ._“ - ‘ R . - . ° . - .I
S Examu]e o T . v . ". . :
L\- Pl . . LA . N . . : N
T ' 5 The caTculated-normaT time for a-worRér to’ pack a bag ¥s 8 seconds.-
' The workshop figures a 25%.allowgnce . facter.’ the §4gndard ttme -
: for pack1ng the bag shoqu be 10 econds ]
xe v (8 X 25)\+ B0 e £ :
N Examg&e | . . . . ) . " ) N | ' B . .-.
; A worker S normaT time for assembTy of an item is - .33 minotés A
*15% allowance for.pgrsonal time, fatigue, and deTays is recogn,;ed
I . by the workshop. : The standard time tp assemble 1t 1s .38 m1nutes
) N EEE 15) + .33 = '_.38': I — —Xg
T 17C. HON CAN - YOU CALCULATE STANDARD HOURS? y '
The.standard. hours vaTue)1s the length of time 1n hours pequ1red to do a* -
. job or to produce a product by an-average, tra1ned worKman who is granted '
necessary aTToWances . - ) e c A
R . o e . . . ~ T e
; Standard hours are~computed by R o . 3-
< - R :
oL ‘Start w1th the standard t1me in m1nutes or” seconds: ~. © .0 zia B
2. Divide by 60 (for standard m1nutes) or by 3600 (for standard .‘ ¥
.seconds) ' _ .
3. 'The apswer is standard hours | - X
meﬂa ‘1_ . : ,
STANDARD Tiié r STANDARD TIME = -_STANDARD HOURS .
_ {in m1nutesl - (in .seconds) ° ! B Cul .o
s 60 - . : ~ - 3600. ' S T ’
' ' ExampTe : S - - ' R R
A standard time .of 10 seconds is taTeu;éked'for packing bags. The
: average worker w111 requ1re .00277 standard hours to do th1s JOb
o %00, - T 0;00277
. . . . . . ' . [V :




R . - * N . ‘ b
. 1707 HDN CAN Yqy CALCULATE E&fECTED OUTPUT PER HOUR?

. Examplé\

An average, 100% worker Will réEuire 0063:.-
JOb ‘

andard hours to do‘'this

38 - ' . . . ) ,\..\‘:. :.-;‘-... )
&0 ez T 0% I

. Standard time va]ﬂ!s can be used to compute nroduct1on standard'-?‘
is “done as fblbowsa . o ,_, ‘\gr .

c-

g

,ﬁl.f Start wlth standard time 1n m1nutes Qr seconds or. hoers - #%
o - N R
-, vaxde into 60 (for minutes) or 3600 (for seconds) té%gg§\ﬁour]y :
_ output from an’ average 100% orker. or F *'ﬁ N L
. . - -32‘3\‘ e _,«'\

" 34 Divide. standard hOurs 1nto 1 (or f1nd.the rec1proca1 of the. standard
. . hours in a math book) $0 get. hourly output from an average worker .

Formula: f o e R Coe A

e . . . - ) L .

o T "~ UNITS OF OUTPUT

-_uu~SIANDARD TIME- (In minutes) PER HOUR _. o
. o ) \L,:,:ze

_OY‘:-- '- ’ | o | o - _ !,"5.‘
. 60 {__ UNITS OF OUTPUT - . °
_ J ~ "STANDARD TIME. (In seconds), PER HOUR
2 ‘ '

-// 1 . <
. - o . .

1}

Y4 . _ UNITS.OF guwur'_é .
STANDARD HOURS . R ‘PER HOUR - - ,
Exﬂmple e~ : | :
| A standard time of 10 seconds or 00277 standard hours is cdlculated
for packing bags. The averagg worker on this job should produce 360
; b;gs per hour o

' 3500 - 360 Also 1 .

10 - . 00277 - T,

" 100

A standard time of 38 minutes is ca]cul ted”;;>\gs§emb1y of “an item.

*
.
)
»
h -
)
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Example: _ AR . ' SN .
' Assembling an item was calculated. to réqw‘ire’:-*.a standard time of .38
minutes of .0633 standard hours. 157 items per hour should be -
‘assembled by 100% ‘workers. . B T
60  _ - ey - 1 _ .
.38 ‘. 157 . .7 . A]SO .‘0063 .= N 157 [ ld
. ; ) . " '/‘"
‘ .
' . ;
: ‘ -
é ) ‘_ ‘.-
l. (
¢ - 0 ‘
| : v
( h .
. o .
C e c )
| / M | )
A - |
-/ -
//.. . ‘e = . I
" .
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. , P ,
S “
A . ) :
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Job - The more trainihg-provided, the&lD#

.s -

: \
;i?i - ATjob cons1sts of the assembTy off an intp¥ca
e gome of he p%?ts,requ1re.

=j t1me per unit or average quantity produqed er ho%r) on"

18.  WHAT FAGTOR SHOULD BE.CONSIDERED.FOR THE LEAQNiNG'CURVE?\“-

. : A\
As a person repeats the same task ovexr and over agaxn he
- progressively less time for each complete work cycle. This im
comes with practice is due to the fact that we "train” oup m
automatically perform the man1pu1at1o and mental: math?
) utomat1c t pg*

It has Jeen found that a mathemat1ca
of time required to perform a task and thd\number of timgs the
performed. The Quantity Factors on the ne
learning curve theorem as d

gribed in How 10°

Vg
-

uSualTy takes

rqyement wh1gh’
cJds ‘and brain to
qu1red by the

@SS becomes

task has been

page, hay /been- derived from this .
he/learning Cu¥ve by Raymond

. Jordan as published by th
Theorem states that beyo
performed by a worker do Y

umu]at1

centage will vary in ordﬁnany work from 85% for -complex jobs

fatér1a1s Management nstntut s, Bostqn, Mas§ The
j the‘number of operations °

ve average t1me

- This fixed- percentage has vgen . ca]led the 1earn1ng &u, e Tﬁigfmounj of the pe

simple- JObS , T . ARY

* An illustration of the 1§?rn1ng curve f’ an in bgtween j
m1dway between a comp]ex and a §1mp1e Job : 51

locomotive involving 47 parts.

‘toy tra1n o

95% for qu1te

1lows:

-« screwdriver and small wrenck fab ication: Qthers are glued.

A few are soldered. The 90%. 1earn1ng\eurve has been
be app11cab1e . :

I QUANTITY FAC ORS

For adJusting from small 1ot test runs tb argér 1ot 5159§§(us

4
N .

found to.

e W1th.average,

. !
i .

verage time per
S perqentage of
ive average.)i

, ,.‘!,' .
e )

Qe L.
LA

re]atlonsh1p e}ﬁsts bétwaen the- 1ength

=~ ‘-.\‘1

14

r\—

P

e ¢ T

Lot Size . ’ ) N\
& (gygnti_y of ) Comg]ex -Jobs* - Average Jobs** S1m§1e Jobs***
: : L Y .
8000 15999 0.9 X 0.8 - i, 0.85.
. 4000-7999 1.0 0.9 ©0.90:
- 1000~1999 1.3 L1 1,08
.*500-999 1.5 I 1.08
_3§0-499- 1.7 - 1.4Y 1.4 &
- 195-249 2.0 N1.5) 1.0
60-124 Y e 1070 1.3
30-59 2.6 1.9 1.
16-29 . 3.0 2.1 1.4
8-1% | 3.5 | 2.3 1448
4.7 4.0 ! 2.6 1
ST 2-3 4.6 2.8 #
1 '{ 5.3 . 3.2
*Based “on  87% learning.curve (Nhere w1th agh #oubling of production, -
**Based on 90% learning curve thet new cumul\dtve a
. ***Based on 95% learning curve } unit declines tp thij
o ; _ : . ' . the prev1ous y u]a&
| ’ . . . .
\ 102 1¢u |
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. . 3 e . . . . ; . o~ '
A .;' i Lo ALV ‘ . . - s \{ . ~
. FOrmu}as o e p.;~3_ A T .
‘x Eaw . AU A R . . 5
N e 1) If average‘txme per unxt 15 known for the un1ts inva'small 10t E
1. ‘ ] : - ___. ,‘ ) . \ %
* g ’1f‘*— Quantity Factov o ?«. Quant1ty ictor ) SNV
R ‘) for-Small dot « e R0 . VigeRlargey Lot .
ok ead Average t;me/Un LR bage TimeMnit- . - U
- , for Sma]? Lot ~7 . _,'*.q fer‘Larger Lot i-'.=\’ ’
. 3 _". <._f: . R '\., " . . .
’kf; h 2) If average Huant1ty prodyte per hour ls-known for the sma]? 1ot.,. g

. Quant1€y Faétor -'\¢"" ' Quantxgy Fastor N _;
S e enfor Small.dot . ¢ .?‘ “for Larger lot - - o
St > Avérage Quantity Pro- * s Avérage.Quantity Pro-
» - duced/Hour for Larger - duced/Hour - for Sma]]
’;‘:3-013 S Lot . -
R - N § _ . .HiS‘avergae.' The .-rai_:'ie ,of :fhé-"
_ . - Tetal cumulative * new cumulative avg.
When a . Time " time for.ea. time compared with
person R{equwed - unit is: ' he prevas cumu-=
‘kessemb1es gMdnutes) §M1nutes)"‘- 1ve avgﬁ time. :
16 locomotives .. - 1600 ‘w00 T
3z o .288-“).- 90 . R :
S <y _ F R S . '
- 64 n - 5184 ’r 81 . ... 90% -
128 - la3g 72.9 9% v .
CUgBe - v . o 1679 65.6- e
512 . > 30208 59 .
1024° " 54374° 531

These relat1onsh1ps ‘have been summarlzed in. the fo]]owing tab]e of factors :

wh1ch ‘make it poss1bJe to:

-

-

1. predict the average time per item for a 1arger product1on
run 0f a job-when. the*average t1me per 11em is known from
a samp]e or test run. . .

~known for an. experienced worker. _

- To useﬁtée\quant1ty factors tab]e f1rst se]ect the 1earn1nq curve
percentage which appears to be'suitable for the job's complex1ty*

“ . When in doubtr use the 90% learning curve column.
) _ .
“.. b k% "..

Estipate the average tlme per 1tem expected to be ach1eved by a
"~ worker on-a new job ass1gnment when the’ average time- -per. 1tem 1s

» AFd
TS
e

!
Y
)
.
1

-

L
L]
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o

Next, enter the factons from the table in the apprOpr1ate fo 1a a]onq |
‘with the time value.whichgis known. The other; time‘value ca hen L.
be calculated by solviwg the formula-with.ordinary algebra. L

E‘xa'mme T

In a*sample product10n run of 30 1tems, a total of 5 hours Was worked
. . by one worker. -The production supervisor needs t@'pred1ct how 1ong
.- u it will take thjs worker to make-500 1tems ‘
: v " L
Since 30 1tems were made in 300 m1nutes (5 hours w 60 m1nutes/hr) 2
" the average t1me per 1tem was 10 manutes _ B

(2

300 total m1nutes -‘ , | : N f'
30 jtems - 10 m1n/1tem |

Y

LT 10 mwnutes _' R -‘;_' .rfge- - Gh.,;, «
. . ._ﬁl' A . . ‘ .
The sma]] lot of 30 items (the samp]e run) is in the range of 30+ 55
on the table.  The factor on the line opposite tha 30-59 range in the

Th1s is put. 1nto formu]a #1 as the average t1me per un1t for small lot.. .'1

-average job column is 1.9. This is-put wﬂta_;n__fgrmulaﬁas the

—z quant1;y factor for small Tot."

L L9 o ‘,"4..:; . N - )
Ve E 10 m1nutes N o I o
S . )
.+ The large 1ot of 500 (the future product1on runJ is in ther500-999 -
"~ range. The factor opposite his range in the average. Job co]umn is 1 2.
.Putt1ng th1s in the formu1a makes it look Tike: .
. W - . : L .”' -
- 1.9 : = . SR .
E 10 m1nutes - 1.2
. . So]vmng the formu]a be 1etting “x" stand for the average cumu]at1ve time
S . for each item when a 1ot of 500 are produced is- done by
_‘ o . E _ ' 1.9 o '. ' _ ¥ ‘ 1 2 : . = ‘ . ’ @
) . o ——-——10 . T . L) . . o . )
- o . x.minutes Ce .
1.9x = (1.2) (10) s .
, 1.9x- = 12 o
x =-6.3 min/item . |
_ Thus, the 500 items will be made with an average time of 6.3 minutes
- s - per each. The entire. 500 items will take 3150 minut™s or 52 hours and’
N - 30 minutes _% | ' B
Vﬂj - (500 items’ x 6.3 m1n = 3150 min.)" b
““.":. o , ’ .
: ,:- V .
. 104 PN E
. . 122



“"Example _ S | I s
”.Exper1enced workers take and average ‘of 6 minutes per Y tem to do 10ts
| " . of 3000 items. The item is fairly complex, requiring consqderab]e
_ 7 work skill. How much time should a new worker take when he hdas com-
>N\ - ' pleted his first 16 1tems? 32 items? 64 items? .

For the 16 items ca]cula+1on, using the “comp]ex JOb" co]umn.

1 . i ' . . E

R "x,mﬁnutes o '*6»minutes

1.2x = (3.0) . (6) S e
1.2x =18 - - _ SR t
X 15 m1n/1tem L.

" I

R ' For ‘the 32 1tems | ﬁ. L "
- | ' X minytes : T -y T8
- .lix .  ;. - I.ZX 15.6“ _ . . B - | | ‘
- '.‘-- ’ . _j . X

.
RN

Won

A

13 minfitem - ' . SR
g ¥ For the 64 -items: |

: 23 ' '.—.". | 12 ,
§ T ~x minutes R EE T

@} ‘1. 2xg— 13.8
‘ ='11.5 m1n/1tem _

) . . ’. - . ) .
" 'Formula #2 which-can be used with. th1s tab]e.of factors relates to
‘ the average pumber of items made per hour by one worker at various
T _production ruf 7ot sizes. The formula is used in the same way as

' ~described in the previous examp]es except that the average quantity
" of items produced per hour is inserted and so]ved for rather than
the average. t1me per item. - o

d ‘
R . . [ £

Examp]e
. ) T ).
. _In.a test product1on run, 2% hours were requ1red to make 100 ¥a1r1y,
L e ,s1mp1e items. How lTony will it take one person to make 500 items? ™
. e total items rade - i vumber of HEEns. made. | ¢
S “~totdl t1me requlred ~ per hour in test run '
S : %Q%g ;- 44r1tems per hour =
Us1ng formula. #2: - g ‘ )
. L = 9 \
: X . 44

LS T




N} . AN ‘ . . .
B N . . - ‘

54956 x -
66 - items/hour .

19x
X

nn

total items to be made . Hours of work
output per hour = - ' required

2.7 75.3‘hbur$ for. the 5000 Tot * - * -

- A

A further use of these 1earn1ng curve ca]cu]ations perm1ts you to
predict the average time required to make oné 1tem when the average
. cumu]at1ve tiie. is known ' L

.

C - It is reasonab1y accurate to say ‘that the average cumulative time per
. » . item for one lot size range ‘on the table is the same as the time per .
I ' 1tem for the m1dd1e 1tem in the next sma]ler 1ot size range. >

"Examp1e

) ."-f;_‘ S Assume that 1t~has’been ca]cu]ated that. the average eumu1at1ve t1me

“ for 500 items is 6.3 minltes per item. Since 500 items is in the 500-. -
999 lot size range, the middle item in thé next smaller lot size.range.
~ '(250-499) 15'375v ~'Thus, .the 375th .item should take about -6.3 minutes

+;

[A9)
- 500 items. It must. be PECOQHIZed that these va1ues are approx1mat1ons'
e.ﬁm rnugh“compar1san§ onLy N e . S

[N
S R
- .

. '.59 . R S
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